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  ABSTRACT 
Shorelines, including the Inner Forth in Scotland, are facing unprecedented 
challenges with climate change. Rising sea levels mean that stakeholders 
need to work closely to deliver adaptation, such as the nature-based option 
of intentionally realigning shorelines landwards to give the sea more space. 
Drawing from workshops, interviews and surveys with citizens living on the 
shores of the Inner Forth, and semi-structured interviews with locally active 
organisations and land-owners, this thesis examines the governance context 
and methodological issues of citizen engagement in adaptation, with a focus 
on the use of participatory valuation tools. In particular, I develop citizen-
oriented methodological options for integrated and deliberative valuation 
to address issues of inclusivity and knowledge gaps. The novelty of the 
deliberative valuation presented here is based on the explicit consideration 
of awareness gaps from both expert and local perspectives.  
The results show that even though emerging collaborative institutions are 
broadening the spectrum of stakeholders engaged in shoreline governance, 
they do not yet include representative groups of citizens. Empirical material 
presented here suggests that bridging the citizen engagement gap would 
potentially support the uptake of nature-based adaptation options, enhance 
legitimacy of decision-making processes, and bring other-regarding moral 
principles and biocentric values into decision-making. However, as the 
valuation results from the citizen workshops illustrate (in resonance with 
the central tenets of the Intergovernmental science-policy Platform on 
Biodiversity and Ecosystem Services), commonly applied valuation 
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methods may be too narrow in their framing to capture plural values and 
world views. Furthermore, the ability of citizens to engage in adaptation is 
limited by knowledge gaps regarding the local area and the pressures it is 
facing. The deliberative citizen-oriented approach to valuation developed 
here led to the emergence of clearer priorities, improved choice model fit 
and participant confidence, providing empirical evidence to support the 
premise that deliberation builds citizens’ ability to engage in adaptation.  
In addition to contributing empirical insights on how adaptation 
governance is unfolding on local scales, this thesis responds to 
methodological discussions on the use of valuation for citizen engagement 
in three main ways: 1) it demonstrates that the choice of value framings 
impacts the engagement outcomes; 2) it illustrates how deliberative 
valuation can shape citizens’ attitudes towards the uptake of adaptation 
measures; 3) it provides evidence of the specific role that local knowledge 
plays in improving the outcomes of deliberative valuation. 
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  SUMMARY 
Communities on the shorelines of Scotland are beginning to wake up to the 
rising sea levels, including in the Inner Forth, where the River Forth flows 
into the North Sea between Stirling and Grangemouth. The Inner Forth is 
one of many seascapes of Scotland that will dramatically change, as sea levels 
are predicted to rise by 54 cm by 2080 (Lowe et al. 2009). As a result, changing 
the way Scotland’s land is used and managed will be fundamental to ensuring 
that local areas can cope with climate change in the coming decades. Farmers 
whose lands will be increasingly covered by rising sea water will struggle to 
maintain agricultural production if their land repeatedly floods. People living 
near the shorelines will also face unprecedented risks of flooding. In some 
areas of Scotland like the Inner Forth, shorelines may need to be intentionally 
realigned to allow landward retreat - by moving seawalls further inland to give 
the sea more space.  
This thesis examines the role of citizens in the adaptation to climate change. 
Based on workshops, interviews and surveys with people living on the shores 
of the Inner Forth, and interviews with land-owners and locally active 
organisations, I show how engaging citizens can add to the legitimacy of 
adaptation and would in fact bring other-regarding moral principles and 
nature-regarding values into decision-making. However, several issues remain 
that limit the usability of current tools for citizen engagement in adaptation. 
This thesis focuses on two of these. The first issue concerns inclusivity, as 
single methods used on their own do not capture the variety of values and 
world views held by citizens (1). The second issue is about knowledge gaps, 
as citizens do not know enough about their local areas and the pressures they 
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are facing to engage in adaptation (2). Here I add to the existing literature on 
the use of valuation tools by developing a workshop format that addresses 
both challenges of citizen engagement by combining tasks that emphasise 
different concepts of value (1); and by explicitly considering awareness gaps 
both in terms of local and scientific knowledge (2). By showing how this 
approach increases people’s confidence in taking part, establishes clearer 
priorities for shoreline management, and reduces uncertainty in modelling the 
decision processes, I add empirical material to support the idea that (carefully 
designed) deliberative and discussion-based methods help to build citizens’ 
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“Why did you come here? We are actually quite lucky here, with the hills, the valley and 
the meandering Forth”, asked a fellow passenger as I stepped off the train in Alloa for 
the first time in May 2015. I had searched the map of the Inner Forth, an estuarine area 
in the central belt of Scotland, to select a place that could serve as a local metaphor for 
the increasing risks and vulnerabilities to climate-related hazards caused by human-
induced global environmental change. The town of Alloa, on the northern bank of the 
Inner Forth, seemed right: on that Sunday morning it was so quiet but having read a book 
Figure 1. The Windings of the Forth (or The Forth near Alloa, Stirling in 
the distance) by Alexander Nasmyth (ca 1835). 
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about the environmental history of the Firth of Forth by Smout and Stewart (2012), I 
knew that Alloa was no stranger to environmental and social change.  
Like many old port towns on the shores and the hillfoots of the Inner Forth, Alloa had 
been transformed time after time, particularly in the past 200 years (Figure 1). It had 
industrialised, then post-industrialised, and, as it seemed from the conversations with the 
local residents, its rural sense of place was gradually being diminished due to increasing 
development pressures for housing (Figure 2). Many of the neighbourhoods on these 
shores (e.g. South Tullibody) experience 85% more social deprivation compared to rest 
Figure 2. Photos ‘Two Bridges’ and ‘Crams’ at the top (both 2011) and ‘Alloa Surge 




of Scotland, some of them (e.g. South of Alloa) as much as 95% more (Scottish 
Government 2016a).  
Looking across the river Forth to the small island of Alloa Inch, is the abandoned farm 
house (Figure 3) that is now home to a family of otters. It pictures what could happen on 
the mainland shores of the Inner Forth in the coming decades: the land on the island had 
been reclaimed from salt marsh for farming since the 1800s, when the Inner Forth valley 
(for all we know) resembled the view in Nasmyth’s painting (Figure 1).  
The farmer family who had lived on the island has now left, and it is now submerging 
into the Forth, as the land is subsiding due to coal mining. Now, the farmers on the Inner 
Forth mainland are also coming up against the sea. Over 50% of the marshland on the 
shoreline has been reclaimed for farming by building seawalls (Smout and Stewart 2012), 
which may not keep the water out during peak events as sea levels are projected to rise 
by up to 54 cm by 2080 (Lowe et al. 2009). Already, water has risen over the top of the 
seawall in 2015 in Airth, one of the low-lying farmland areas in the Inner Forth, raising 
concerns of flooding in the village behind it.  
Figure 3. The abandoned Alloa Inch Farm Brian Smith (2011), used under the CC BY-




Returning to the train passenger’s question: I came to Alloa to examine citizen 
engagement in adaptation governance, both in terms of how the governance context in 
which it takes place supports adaptation to climate change (1), and how methodological 
choices shape the inclusivity (2) and citizens’ ability to engage (3) in adaptation. In light 
of these three research aims, I will first broadly situate this research in the adaptation 
literature.  
Thematically, adaptation is a particularly interesting field of climate action because it is a 
less established effort than the mitigation of climate change (Anguelovski and Carmin 
2011), which is largely driven by regulation and market-based approaches, such as carbon 
trade. Adaptation actions, on the other hand, are seen to be driven by a wider range of 
stakeholders including residents (Mees et al. 2016) and businesses (Klein et al. 2017) on 
local to regional levels (Huitema et al. 2016).  
Theoretically, this research is embedded in the growing field of environmental social 
sciences, adaptation governance, which aims to understand what governs how societies adapt 
to climate change. Adaptation governance is defined here as the way in which adaptation 
actions, both individual and collective, are shaped by structures and processes by which 
societies share power (Lebel et al. 2006). Environmental governance studies (and more 
recently adaptation governance studies) commonly apply Elinor Ostrom’s social-
ecological systems framework (1990) to structure society’s relationship with the changing 
environment, as I will illustrate in the literature review to follow. Researchers in the field 
of adaptation governance (e.g. the special issue edited by Huitema et al. 2016) look at how 
the government, stakeholders and citizens engage in defining adaptation problems, 
designing and using adaptation policy instruments, and how these actions affect 
adaptation outcomes. Adaptation governance studies ask questions about the actors, 
institutions and their relationships (another recent special issue edited by Driessen et al. 
2016): 
Are the actors influencing or benefiting from adaptation actions able to collaborate? Are the existing policy 
instruments effective? To what extent do the bridging mechanisms help to coordinate adaptation actions 




These studies lean on the concept of adaptation governance primarily in a descriptive 
manner to draw out how governance supports adaptation. Similarly, the first research aim 
(1) above adopts a descriptive stance towards the theory of adaptation governance by 
examining how existing norms, perceptions and collaborative practices of governance 
support local-scale adaptation. Theoretically, the two latter research aims (2-3) are more 
loosely situated in the adaptation governance literature as they are primarily about 
methodology, and merely take their rationales from the persisting participatory issues of 
adaptation governance. Methodologically, the latter research aims (2-3) sit more firmly in 
the applied science domain of ecosystem services valuation that can be applied across 
various thematic areas of environmental sustainability.  
Before outlining the research questions and structure of this thesis, the remainder of this 
chapter presents a brief two-part literature review of the key ideas of adaptation 
governance and citizen engagement that underpin the research. The first part charts how 
concepts of informal governance (social norms and perceptions) have so far been applied 
to analyse adaptation, and the increasing relevance of these informal governance 
structures in the emerging policy context of devolving adaptation responsibilities to local 
to regional scales. Furthermore, empirical evidence of existing adaptation practices in the 
developed country context is mapped against a lineage of pertinent governance theories. 
The second part of this literature review draws the conceptual and empirical background 
for citizen engagement by defining the extent to which ecosystem services valuation lends 
itself as a tool for participation. After outlining tentative evidence of how deliberative 
activities potentially shape outcomes of adaptation actions, I show how two aspects of 
valuation (local-expert knowledge gaps and value framings) parallel issues of citizen 
engagement identified in participatory theory and adaptation governance. To 
contextualise how the participatory process developed here sits in relation to central 
concepts and applications of deliberative citizen engagement more broadly, I position my 
approach with respect to the theory of knowledge integration in functional social sciences, 
the expert-citizen relationship in sociology of risk, and analytic-deliberative applications 




1.1 Citizen engagement in adaptation governance 
In developed countries, the governance mode of adaptation is partly being driven by the 
devolution of jurisdictional adaptation responsibilities to local levels (Johnson and Priest 
2008; Nye et al. 2011). The devolution of responsibilities creates a new set of challenges 
for implementation: locally derived evidence is often not available (although local 
authorities are increasingly aware of climate risks), and adaptation action in the United 
Kingdom so far has been limited due to budget cuts (Porter et al. 2015).  
In addition to the limitations in evidence and resource, governance research has 
conceptualised adaptation case studies to frequently involve so-called ‘social dilemmas’ 
(Ostrom 1994), where individual benefits (e.g. crop yields) have trade-offs with 
community or societal benefits (e.g. regulating ecosystem services to support adaptation). 
Implementing nature-based adaptation solutions, such as the restoration of reclaimed 
farmland back to wetland, are hindered by these social dilemmas on local level. I use this 
framing of adaptation to determine which actors are engaged and justify the focus on 
citizens in the research. From a policy perspective, governance scholars have suggested 
that addressing social dilemmas requires "forward-looking" action, which are currently 
not mainstream in environmental policy cycles such as land use (Huitema et al. 2016) and 
shoreline (Nicholson-Cole and O'Riordan 2009) planning, or adaptation (Ford et al. 
2011). Governance studies, therefore, are seen to provide a vital social side of the coin in 
producing environmental sciences that supports adaptation decisions (Moran 2010).  
Recent contributions of environmental social sciences that draw attention to the 
importance of social norms in determining the outcomes of adaptation actions 
(O’Riordan and Jordan 1999; Dumaru 2010; Ensor and Berger 2009) have been important 
to how I deconstruct the concept of ‘adaptation governance’ in the Inner Forth. 
Stakeholder acceptance of implementing nature-based solutions, such as wetland 
restoration to reduce shoreline flooding and erosion, is an example of such adaptation 
actions. The focus on norms rediscovers the theory of new institutionalism that emerged 
in the 1980s (e.g. March and Olsen 1984), in contrast to old institutionalism studied in 
the early 20th century that focuses on the social theory of formal legal arrangements 




Ostrom’s work on how institutions impact social dilemmas. Ostrom (2005) defines 
institutions as the "formal and informal prescriptions humans use to organise all 
structured and repetitive interactions”. Her work has shown that in the broader domain 
of environment-society relations, all three types of institutions impact social dilemmas: 
rules, social norms and policy context. All three types have been shown to play a role in 
determining the outcomes of adaptation actions (Bisaro and Hinkel 2016; Abel et al. 
2011).  
Understanding social norms and associated preferences on local scales is viewed 
particularly important in the legislative horizon of devolving responsibilities to local and 
regional scales, to ensure that adaptation actions reflect societal or community priorities 
(Dumaru 2010) and that they fit within the broader governance context (Bisaro and 
Hinkel 2016). For nature-based adaptation such as managed realignment, studies 
commonly examine informal governance structures on one side of the social adaptation 
dilemma: for example, whether the public want nature-based adaptation (e.g. Myatt-Bell 
et al. 2002; Myatt et al. 2003; French 1997; Roca and Villares 2012; Luisetti 2011; Curado 
et al. 2014), and how their attitudes towards adaptation are influenced by norms 
(McFadden 2010; Kochnower et al. 2015) such as social trust (Jones et al. 2015). Brink 
and Wamsler (2017) and Jones et al. (2012) suggest nature-based adaptation pathways 
involving ecosystem restoration to be potentially more conducive to citizen engagement, 
because they increase the provision of multiple ecosystem services that people care about, 
and often link to mitigation actions which people understand better. I seek to produce a 
rounded view of the social adaptation dilemma by examining the tensions between the 
public’s and the landowners’ perspective, together with citizens’ perceptions of what 
institutions govern their local ’social-ecological system’, thereby contributing a more 
governance-oriented perspective to the body of local-scale studies that examine to what 
extent norms and attitudes support nature-based adaptation.  
Theory and practice of stakeholder engagement in adaptation 
For the remainder of this first section of the literature review, I will examine the linkages 
between theory and practice on who engages in adaptation. Recent observations of how 
adaptation is practiced across Europe by a range of stakeholders on local to regional scales 
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can be mapped to a lineage of governance theories, descending from polycentric (i) to 
participatory (ii) to deliberative (iii) governance: 
i) In the polycentric governance theory (e.g. Berkes 2004; Lebel 2006), authority 
and resources should be allocated according to different governance levels with most 
influence to act effectively (Abel et al. 2011). This mode of governance has been 
supported by the Intergovernmental Panel on Climate Change to decentralise the 
regulation of natural resource use (Aylett 2010), although critics (e.g. Stoker 1998) are 
concerned that there is not enough clarity on who is accountable and who ensures 
compliance. In terms of legal responsibilities, the governance framework is already 
polycentric for certain strands of adaptation, such as flood risk management, because 
property owners have the responsibility to protect their properties (Newig et al. 2014). 
Adaptation governance is now increasingly polycentric at the statutory level, as public 
legal responsibilities are being devolved to local and regional scales in the UK 
(Penning-Rowsell and Johnson 2015) and elsewhere in Europe (Mees et al. 2016; Ford 
et al. 2011). The decentralisation of adaptation responsibilities poses a question for 
governance studies: is this statutory polycentrism being coupled with non-statutory 
polycentrism in adaptation actions? Adaptation governance literature is beginning to 
analytically approach the consequences of such polycentrism for equity and efficiency 
(as summarised by Mees et al. 2012), but so far there is less descriptive research on 
how private stakeholders (Juhola and Westerhoff 2011) including citizens (Brink and 
Wamsler 2017) engage in adaptation actions on a non-statutory basis. 
ii) The participatory (or inclusive, collaborative) governance mode (e.g. Ansell 
and Gash 2008; Newig and Fritsch 2009; Healey 2006) extends the polycentric mode 
by explicitly including citizens as direct participants in governance. This model grew in 
popularity in the 1960s as an alternative to the conventional model of representative 
democracy (Escobar 2017) and is seen increasingly relevant across broader societal 
scales as people participate less through conventional democratic formats (Sinclair-
Chapman et al. 2009). Citizens are invited to not only vote to select the governors that 
represent them, but also participate directly. In the broader context of democracy, the 




instrumental, to create a sense of efficacy and build knowledge (Aylett 2010). Citizen 
participation is seen essential in achieving environmental goals more generally (e.g. 
Reed 2008) as well as in climate adaptation practices (Anguelovski and Carmin 2011). 
In the UK, France and Flanders, the policy rationale for promoting participation in the 
implementation of flood risk management is to reduce public costs (Mees et al. 2016). 
This ‘responsibilisation’ of private sector and citizens (Klein et al. 2017) has been 
interpreted as the neoliberalisation of adaptation governance (O’Hare et al. 2016). 
Despite the growing interest and increased uptake in e.g. emergency responses to flood 
events (Mees et al. 2017), citizen engagement is generally not yet mainstreamed in 
adaptation practices across Europe (Mees et al. 2016; Wamsler and Brink 2014; 
Wamsler 2016; Klein et al. 2017). Even where responsibilities have been devolved to 
local level, local authorities do not engage with citizens in adaptation planning (Brink 
and Wamsler 2017) or drive proactive modes of citizen engagement in adaptation 
(Wamsler and Brink 2014) apart from few pioneers (Wamsler 2017), for reasons 
relating to challenging past experiences and citizen opposition, leading to reluctance 
amongst staff.  
The central assumption of sociology perspectives to participatory governance is that 
citizens have demonstrated their capacity to formulate policy (Fischer 2000). In the 
governance of adaptation, however, lack of public awareness of flood risk is posing a 
barrier to the implementation of government-driven adaptation practices across 
Europe (Meet et al. 2016). This key issue is examined in more detail the valuation 
context in the second part of this literature review. 
iii) Since the 1990s, the idea of deliberative democracy has been built on the 
foundations of participatory governance (Escobar 2017) and is largely underpinned by 
Habermas' theory on communicative rationality that sets out philosophical principles 
for practicing deliberative democracy (e.g. O'Neill 2001). More recently, a growing 
body of literature on citizen engagement in deliberative democracy (Reed et al. 2017) 
examines how the deliberative practices position themselves with the predominant 
modes of representative democracy (Hysing 2013) and emerging polycentric 
arrangements (Newig and Koontz 2014). Its applications, such as deliberative 
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democracy forums, have been popular in environmental governance literature, as 
described by Few et al. (2007). In coastal and marine environment, the deliberative 
governance mode has attracted a lot of interest amongst researchers examining 
mechanisms to enable societal change in developed and developing country contexts 
(Glavovic 2016; Lloyd et al. 2013; Moser et al. 2012; Wynberg and Hauck et al. 2014). 
Yet in the adaptation context, empirical evidence on how stakeholders are engaged in 
the deliberations of adaptation planning is so far limited, drawing mainly from a few 
urban case studies in Australia (Akompab et al. 2013), Sweden and Germany (Wamsler 
2017). For shoreline adaptation, however, lessons for citizen engagement can be learnt 
from work in related policy areas, e.g. planning stage of partnerships to restore rivers 
and deliver Water Framework Directive goals (Tippett 2005; Petts 2007; Koontz 2014). 
In the adaptation context, authors have viewed deliberative citizen engagement as a 
means to address issues of social equity (Klein et al. 2017; Brink et al. 2016). Central 
to this is the inclusive and equal representation of citizens, which Mees et al. (2014) 
conceptualise to be a central facet of legitimacy in adaptation governance. There are 
examples where local authorities explicitly target deprived communities in adaptation 
practices (Carmin et al. 2012), but generally the evidence of adaptation actions with 
respect to vulnerable groups in developed countries is scarce (Ford et al. 2011). Several 
authors in the environmental governance literature (Huitema et al. 2016; Paavola and 
Adger 2006; Barker et al. 2008) highlight a gap in addressing issues of justice, 
specifically: how can deprived and vulnerable groups be effectively involved in 
deliberative adaptation practices? Although this is not explicitly addressed here, I 
produce the research through the engagement of citizens from some of the most 
deprived neighbourhoods of Scotland. Furthermore, the quality of the participation 
process, which Mees et al. (2014) also identify to be a major aspect of legitimacy, is 
important for situating my understanding of citizen engagement methods in the 





1.2 Valuation of ecosystem services as a tool for citizen engagement in 
adaptation governance 
Valuing ecosystem services is an umbrella term for a diverse range of quantitative and 
qualitative approaches that examine the importance, perception, preference or plurality 
of a landscape or ecosystem property through symbolic, cultural, ecological and spiritual 
dimensions; or framing how ecosystem services flow and to whom (Chan et al. 2012; 
Iniesta-Arandia et al. 2014; Kelemen et al. 2014). Quantitative approaches to valuation, 
(including WTP techniques) systematically describe the flow, dynamics and interaction of 
ecosystem services within ecosystem service bundles and with human wellbeing (Reyers 
et al. 2013). Qualitative approaches focus on interpreting the meaning of values and the 
deeper held values that underpin them (Klain and Chan 2012; Satterfield et al. 2013).  
My understanding of these ‘valuing nature’ techniques as tools of citizen engagement is 
based on an appreciation of how they invite citizens to participate. The most common 
methods of quantitative participatory valuation, stated-preference techniques (choice 
experiments and contingent valuation), invite participants to express their values as 
consumers who are driven by individual, pre-existing and static preferences (Sagoff 1988). 
In the 1990s, a new school of deliberative monetary valuation emerged to re-position 
participants as citizens through the combined use of monetary stated-preference 
techniques and deliberative processes (Jacobs 1997). Scholars advocating deliberative 
monetary valuation were motivated by internal and/or external critiques of stated-
preference techniques (Lo and Spash 2013). Both critiques share the explicit recognition 
that participants’ values are inherently constructed during valuation, rather than being 
merely revealed by the valuation instrument (Niemeyer and Spash 2001).  
The external critique, from scholars that prescribe to more diverse value systems, is rooted 
in the earlier-mentioned normative theory of deliberative democracy (Jacobs 1997). This 
largely ethical critique is concerned with the reductionist articulation of non-utilitarian (Lo 
and Spash 2013) and incommensurable values (Vatn 2004). Here I engage with this 
critique in my justification for adopting group-based socio-cultural valuation methods 
alongside the choice experiment, forming the basis for integrated valuation (Jacobs et al. 
2018) to allow a broader range of value dimensions to be articulated.  
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The internal critique, more technical in nature, is concerned with the issues of preference 
discovery and knowledge gaps (Álvarez-Farizo and Hanley 2006; MacMillan et al. 2002). 
The ontological stance I adopt here follows deliberative monetary valuation by viewing 
the participant as uninformed (Niemeyer and Spash 2001), in contrast with the ontological 
positions of both deliberative democracy (“capable of reflection”) and conventional 
monetary valuation (“informed consumer”).  
Rationales for using valuation as a tool to engage citizens in environmental decision-
making are generally motivated by varying degrees of instrumental (e.g. to describe values) 
and normative (by duty, rights or norms) rationales, as conceptualised by Habermas’ 
(1987) communicative action theory. Recent efforts to synthesise and compare 
differences in rationale between instrumental and deliberative approaches (Raymond et 
al. 2014), deliberative monetary methods (Lienhoop et al. 2015) and valuation case studies 
from an institutional perspective (Carnoye and Lopes 2015) reinforce the observations 
from governance studies in that knowledge gaps and inclusivity remain pertinent issues 
in citizen engagement. This has methodological implications for the use of valuation as a 
tool for citizen engagement. For inclusivity, authors (e.g. Martin-Lopez et al. 2014; Jacobs 
et al. 2018) argue that different value dimensions can only be captured by using a 
combination of valuation approaches, because the valuation process determines the world 
views to be articulated. For knowledge gaps, deliberative approaches are needed to 
achieve fair and legitimate valuation outcomes, by helping participants to understand the 
values held by others, which has been found to lead to increased sharing of values within 
the group (Vatn 2009), empathy, consideration of future generations and the relations 
people have with nature (Crompton 2010). Deliberative valuation improves the quality of 
decision-making by allowing values to be discovered, raised and considered during the 
process (Spash 2007; Wilson and Howarth 2002). 
Can diversifying framings improve inclusivity of citizen engagement in adaptation governance? 
I start building the case for why participatory design of valuation methods is of 
importance against the backdrop of recent developments in the theory of participation 
(Reed et al. 2017). The most important insight from these developments, which draw 




and Gash (2008), is that design is more important in determining the success of 
participation outcomes than local context. More specifically, providing information and 
power to all participants were found to be amongst the most important aspects of design, 
aligning closely with the understandings in governance and valuation literature on the 
importance of knowledge gaps and inclusivity.  
Despite the diverse options available, methods for valuing nature and ecosystem services 
only serve a limited number of purposes compared with the full range of methods that 
are available across participation-oriented fields of enquiry. The full methodological menu 
varies from social-deliberative to individual-thin (Nabatchi and Leighninger 2015); 
conventional to empowering (Parking and Mitchell 2005); critical to consensus oriented 
(Aylett 2010); informal to formal (Vatn 2009); and bottom-up to policy-driven modes 
(Anguelovski and Carmin 2011). Valuation is an appropriate tool or vehicle for 
participation only in a limited number of these contexts. It is a conventional format, 
although well designed social valuation methodologies can indirectly empower through 
social learning (Kenter et al. 2015). There is limited opportunity for critical participation 
especially in highly structured quantitative methods (O’Neill and Spash 2000). Valuation 
is a formal institution (Vatn 2009) although it does not necessarily have policy impact 
despite its applications being policy-driven.  
In addition to the limitations outlined above, each valuation task is founded on a specific 
pre-defined concept of value, and an associated framing of value, which may not lend 
itself for articulating different world views (Tadaki et al. 2017). For example, participants 
may be asked to evaluate how different places or features contribute towards goals that 
are pre-defined by the valuation analyst. From a participation perspective, this policy goal 
is reflected in the framing of the valuation task. The participatory theory by Reed et al. 
(2017), or the empirical studies it draws on, do not offer much on the potential importance 
of these pre-defined goals and framings on participation outcomes, apart from noting that 
language should be adapted for local contexts. Framing of valuation questions and tasks, 
however, is potentially an important factor that is pre-determined by the valuation analyst: 
if the policy goal is to protect human well-being, the task is founded on an 
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anthropocentric framing, whereas for a policy goal of protecting nature for its own sake, 
the valuation is founded on a biocentric framing (Morelli et al. 2016).  
Determining the impact of framings on the valuation outputs is also a pertinent issue in 
ecosystem services valuation research. Overcoming the challenge of narrow valuation 
methodologies has recently received considerable attention in the Intergovernmental 
Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES), which is calling 
for plurality in the way in which we value the environment in decision-making (Díaz et al. 
2015; Pascual et al. 2017). The plurality refers to different ecological, socio-cultural and 
economic world views, which pair up with the three pillars of sustainability (Daily et al. 
2000; Fanny et al. 2015). These pillars make up the process of ‘integrated valuation’, 
defined as the process of “collecting, synthesising and communicating knowledge about 
the ways in which people ascribe importance and meaning to nature’s contributions to 
humans to facilitate deliberation and agreement for decision-making and planning” 
(Pascual et al. 2017). Whereas many have recently (Saarikoski et al. 2016; Czembrowski et 
al. 2016; Lo and Spash 2013; Langemeyer et al. 2015) focused on the technical challenge 
of developing new integrated methods, this thesis focuses on developing an integrated 
valuation process from a participation perspective. I develop a participatory process that 
is inclusive to plural world views, instead of using a single or narrow set of methods 
oriented towards a narrow world view. Different framings of value are used to understand 
how sensitive the participation outcome is to way in which people are asked to articulate 
their values.  
Deliberation in adaptation governance 
Deliberation is the second aspect of participatory valuation design explored in this thesis. 
From a participatory research perspective, deliberative practices in citizen engagement 
were central to the origin of participatory enquiry that evolved to address issues of 
environmental risks to society at local scales, to help local communities or workers build 
knowledge to meet their own needs (Fals-Borda and Rahman 1991). Current research on 
participatory enquiry continues to emphasise deliberation as an ability-building practice 




In the adaptation context, case-study based evidence from high-income countries (Abel 
et al. 2011) suggest that there is a need to improve capacity-building in adaptation 
practices: lack of local capacity to initiate and implement adaptation on local level is a 
common issue in high-income countries where sea level rise is posing a threat to shoreline 
infrastructure and development. Evidence suggests that deliberation is potentially an 
effective means to improve adaptation capacity: discourse-based analyses by Hobson and 
Niemeyer (2011) show that discussion-based deliberation increases participants’ interest 
in taking adaptation action, reduces climate scepticism and increases consensus between 
participants. Case-study comparison by Mees et al. (2014), however, shows that even 
though deliberative participation of stakeholders in adaptation planning improved the 
legitimacy of decision-making process, it does not necessarily improve stakeholders’ 
acceptance of adaptation actions.  
The integration of local (Fazey et al. 2006) and expert (Fazey et al. 2004) knowledge, as 
examples from literature collated by Brink and Wamsler (2017) show, is one of the 
common elements of stakeholder engagement in adaptation actions. Integrating different 
types of knowledge is the main rationale of participation in the functionalist approach to 
participatory governance. This approach originates from the functional social sciences, in 
which the components (e.g. norms and formal institutions) of society that are required to 
sustain survival are conceptualised from the perspective of an individual (Malinowski 
1944) or society as a whole (Radcliffe-Brown 1935). This knowledge integration goal 
remains pertinent on the agenda of participatory research (e.g. Raymond et al. 2010; 
Olsson and Folke 2001). Local knowledge can help to, for example, verify the suitability 
of expert-driven adaptation solutions in local contexts (Reed 2008). 
This relationship between expert and local knowledge, however, is not a simple utilitarian 
exchange that improves understanding on both sides. Sociological scholars on risk have 
shown that expert and citizen perceptions of risk are different, and citizens do not simply 
take up scientific knowledge, but also evaluate its reliability based on their past experiences 
(Zinn 2009). As knowledge held by experts lacks locally derived evidence, conflict occurs 
between different knowledges in the context of environmental problems, as described in 
Beck’s theory on ‘risk society’ (1986). This knowledge conflict is a fundamental element 
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to understanding and developing the relationship between citizens and experts in 
environmental decision-making (Fischer 2000). The need for deliberation is therefore not 
to educate citizens to fill knowledge gaps, instead, the direction of exchange between 
these knowledges is two-directional, as citizens also assess the position and views of the 
expert (Wynne 1996) and deliberate the differences between different knowledges (Beierle 
and Konisky 2000). More recently, Raymond et al. (2010) called for more work to identify 
deliberative methods to integrate different knowledge types, which remains to be a 
challenge in participatory research, as Huntington et al. (2002) illustrate. Even though the 
participatory valuation approach developed here does not integrate different knowledges, 
or address conflicting knowledges, it is the first deliberative choice experiment to 
explicitly address both local and expert knowledges in its participatory design. 
The participatory process I develop is similar to many examples of practical decision-
making in the sense that the design draws from different schools of participatory theory 
(Stern and Fineberg 1996). The most popular hybrid approach, combining elements from 
two or more participatory philosophies (see Renn and Schweizer 2009 for an overview), 
is the analytic-deliberative approach that integrates the analytic efforts of a functionalist 
approach with the consensus-seeking aspects of the deliberative approach (Renn and 
Schweizer 2009). This hybrid process consists of three main steps that iteratively bring 
together both expert and citizen perspectives: gaining knowledge, developing an 
understanding based on knowledge, and reaching consensus (Chapter 12 in Fischer 2000). 
From a legitimacy viewpoint, use of analytic-deliberative approaches to engage citizens in 
risk analysis has been advocated at national-level science-policy interfaces particularly 
when citizens have little trust in decision-making, and policy outcomes are highly 
uncertain (Stern and Fineberg 1996). Although applications of analytic-deliberative 
approaches are still limited in adaptation, it may have potential in easing the use of climate 
science in adaptation, one of the common challenges in the practice of adaptation on local 
level (Kirchhoff et al. 2013). Studies on the adaptation practices have shown that 
unfamiliarity with the evidence is a common barrier that prevents policy-makers from 
taking adaptation action (Archie et al. 2014), hindering action amongst non-experts 
(Porter et al. 2015). A particular case in point is the interpretation of probability 




Similarly to the analytic-deliberative model, I draw from the deliberative democracy 
theory to justify the use of a combination of valuation methods; and from the functional 
approach to consider both local and expert knowledge in the deliberative exercises. The 
approach taken here, however, deviates from the analytic-deliberative approach in the 
sense that it is driven by a group of researchers, does not directly feed into a decision-
making process, and crucially, there is no element of seeking group consensus. As such, 
the participatory process presented here is a representation of an early-stage citizen 
engagement in the policy cycle, where local policy-makers are not yet formulating a local-
level adaptation strategy or adaptation options to be analysed or discussed. 
1.3 Research questions 
My PhD research investigates the methodological issues of citizen engagement in the 
context of adaptation governance on local scales. Through interview and workshop 
engagement with citizens and other stakeholders living and working on the shores of the 
Inner Forth estuary in central Scotland, I address the following three research questions:  
RQ1. In what way do the existing governance structures support shoreline 
adaptation strategies in the Inner Forth? 
RQ2. How does framing shape the outcome of valuation?  
RQ3. How does deliberation shape the outcome of valuation?  
1.4 Thesis structure 
Chapter 2 lays out the key methodological aspects of each research stage, by identifying 
the most important decisions and their implications for the research. 
Chapter 3 “Hold the line or give in to the sea? Governance and sea level rise in the Inner Forth, 
Scotland” adds to the body of literature describing the norms, attitudes and engagement of 
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citizens and other stakeholders in adaptation, using a governance lens of local-scale social 
dilemmas (RQ1).  
In Chapter 4 (“Participatory integrated valuation of ecosystem services with citizens in the Inner Forth, 
Scotland”), I examine how the pre-defined concept of value (e.g. contribution towards a 
policy goal) and the associated value framing shape the valuation outcome. Here a 
multidisciplinary line of valuation methods is used to compare the outputs of different 
value framings (RQ2). 
Chapter 5 (“Deliberative framework for addressing awareness gaps in environmental valuation: Choice 
experiment with citizens in the Inner Forth, Scotland”) examines the issue of knowledge gaps by 
developing a deliberative framework that explicitly identifies awareness gaps and 
differentiates between local and expert knowledge. The framework is used to test the 
impacts of deliberation on participation outcomes (RQ3). 
Chapter 6 concludes this thesis by discussing the findings of participatory valuation in the 
broader context of citizen engagement in adaptation governance; the shortcomings of the 
methodology; and the implications for future studies using participatory valuation tools.  
Chapter 5 is supplemented by six appendices to present the details of identifying 
awareness gaps in the deliberative framework (Appendix A), the Talking Forth workshops 
(Appendix B), the choice experiment (Appendix C), who attended the workshops 
(Appendix D), what participants discussed during the deliberative interventions 
(Appendix E), and what factors motivated their choices in the choice experiment 













This chapter outlines the rationales for the most important choices that underpin the 
methodology and describes the collaborative choreography for the research activities. 
Based on my observations throughout this process, I will discuss how the collaborative 
research created spaces for reflexivity, consequently shaping the positionalities of the 
researchers involved.  
The main phase of this research consists of four research activities (M1-M4 in Figure 1). 
I address the three research questions through different combinations of the research 
activities:  
• The first question (Chapter 3) is explored through stakeholder interviews (M1), 
citizen workshops (M2), and a follow-up focus group (M3) with the workshop 
participants. This question is partly based on secondary analysis of stakeholder 
interviews that were primarily produced for Pontus Ambros’ MSc project (Ambros 
2016).  
• The second question (Chapter 4) is explored in the citizen workshops (M2). 
• The third question (Chapter 5) is addressed in citizen workshops (M2) and face-to-
face citizen interviews (M4) in Alloa. 
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In addition, there were three pilot research activities that directly informed the design of 
the citizen workshops and citizen interviews: four informal meetings with seven local 
stakeholders involved in environmental policy and management (P1); short interviews to 
identify awareness gaps amongst citizens (P2); and surveys to inform the design of the 
quantitative valuation instrument (P3) that is a central part of the citizen workshops and 
interviews. 
Here I explicitly reject the positivist research paradigm of ‘objective reality’ (Popper 1963; 
Bisaro et al. 2018) in two ways: by setting out my ways of reflexivity during the research; 
and by beginning to unravel how my own and the 24 other researchers’ value positions 
have shaped the research process. The purpose of this is to point out the key motivations 
and interests that have shaped the research. Reflexivity, the deeper scrutiny of how the 
socio-cultural circumstances influence the production and outcomes of research (Fazey 
et al. 2018), is a central requirement in achieving validity in constructivist and critical 
schools of social research (Waller et al. 2016) with the potential to enhance the 
researchers’ ability to gain insight (Fazey et al. 2018). The reflexive scientist intentionally 
zooms in on her own normative orientation and the prevailing power dynamics 
(Wittmayer and Schäpke 2014). In this view, as articulated by Finlay (2002), the research 
Figure 1. The research presented in this thesis is produced through three pilot activities (P1-
P3) and four main activities (M1-M4). The sample size for each activity is indicated in 
brackets. Each research question is addressed through a combination of different activities. 
  Chapter 2 
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process is ‘co-constituted’ by the researcher, the participant and their relationship. The 
ways of reflexivity I set out are not exclusively a practice of reflexivity but also of 
reflection. The latter is more focused on other than self and often retrospective (Finlay 
2002). As such, I adopt a pragmatic view of reflexivity where its practice is seen to sit on 
a continuum with the practice of reflection. 
I produced this research together with 24 other researchers who all have influenced the 
production of this research. Although I am the lead researcher and hold ultimate 
responsibility for the choices made during this research, this chapter will often use “we” 
instead of “I” as all important decisions were deliberated amongst the group of 
researchers involved. Due to this collaborative nature of the research I have held and 
moved between several research identities (Silverman 2013), which are essentially clusters 
of my relationships with the 24 other researchers involved: I am a PhD student of four 
of the researchers involved; advisor and initiator of four other student projects; research 
collaborator for seven of the researchers involved; process facilitator together with twelve 
other researchers; and co-producer of knowledge with two of the conservation 
professionals involved. The breakdown of the relationships does not add up to 24 because 
some of the other researchers also had multiple identities.  
The remainder of this chapter has five parts. I begin by disclosing not only my own 
positionality, but also the broader positionality of the other 24 researchers who have 
shaped this research. Next, I justify the most important choices and implications of the 
research design and sampling strategy. Then, I outline the rationales and collaborations 
for the seven research activities. This is followed by an overview the major ethical 
considerations during this research. 
 Outline of the methodology chapter 
2.1 Positionality disclosure 
2.2 Research design and sampling 
2.3 Pilot data collection 
2.4 Main data collection 
2.5 Ethically important moments 




I am a female originally from Finland and have lived in Scotland for most of my adult life. 
Being foreign was never a source of discomfort during the research process and I always 
felt like a welcome ‘outsider’ in Alloa. Having studied Ecological Science as my 
undergraduate degree I often leaned on my identity as an ecologist in the conversations 
with the participants to explain my interest in their views about their local shoreline and 
wetland restoration. In my personal life, I live downstream from the Inner Forth on the 
southern shore of the outer Firth of Forth in the port of Edinburgh, Leith, which has a 
rich history of maritime industry, slum clearances and more recently urban regeneration, 
resulting in a mixed social fabric of housing, similarly to that of Alloa. 
Positionalities of the researchers involved 
Numerous circumstances (gender, education, race, nationality) influence the 
positionalities of a researcher (Bourke 2014) that can create tensions in the research 
process. What required most effort in the collaborations of this research were the 
differences in professional roles and related goals. Cheng and Randall-Parker (2017) set 
an in-depth example of how professional differences between an academic and a 
conservation practitioner impact co-production of knowledge; here I will adopt a similar 
outlook to reflexivity by examining positionality in terms of the different roles and 
identities we held as researchers. More detailed examples will follow as I describe the data 
collection: for now, I will provide a distinction between knowledge-driven and process-
oriented researchers, in light of the discussions in sustainability science on the 
epistemological tensions between these research modes (e.g. Miller et al. 2013). 
• Eleven of the researchers (including myself) had ‘descriptive-analytical’ (Miller et al. 
2013) knowledge-oriented roles where their primary goal as a researcher was to 
contribute towards knowledge production (Pohl et al. 2010). The rationales for 
knowledge-production were varied: to advance academic understanding and publish 
in their field of research, to receive an academic degree or to complete a data-
focused task as part of their contract. Depending on the disciplinary orientation and 
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article they were contributing to, the knowledge-oriented researchers held different 
epistemological postures (Pohl et al. 2010). 
• Fourteen researchers had process-oriented roles (Wittmayer and Schäpke 2014; 
Pohl et al. 2010) where the main goal was to design or complete a citizen 
engagement activity or task. For the process-oriented researchers, the focus was 
more on achieving good facilitation rather than on the outputs (Pohl et al. 2010).  
The most important moments of reflexivity in this research are in the spaces created by 
collaboration, and as a result, it is largely a co-product of collaborative research. Similarly 
to Cheng and Randall-Parker (2017), the collaborations involved many situations where I 
had to work though differences to adjust the collaboration. These moments of friction 
between the different identities were, however, peaks of reflexivity that shaped the 
positionalities of the researchers involved, particularly for those who have engaged in 
multiple activities. In addition to these unintentional reflexive practices, I intentionally 
created ‘mixing-points’ between the roles of the early-career researchers (with more 
‘hands-on’ roles) and senior researchers (with advisory roles). For junior researchers, I 
held phone calls and took time to discuss the research after a day of data collection to 
enable learning and subsequent adjustments to the research production. For senior 
researchers, I created opportunities to gain more practical experience by offering them 
roles in e.g. taking notes in the workshop.  
Mauthner and Doucet (2003) describe how institutions in which the research is embedded 
shape the choices researchers make. Here the most important institutional context is the 
OPERAs project, the EU 7th Framework Programme ‘Operational Potential of 
Ecosystem Research Applications’. The main goal of OPERAs is to apply the concept of 
ecosystem services in practice in 12 locational or thematic exemplars across Europe. This 
shared objective and institutional setting provided not only a platform for producing 
collaborative research; the ecosystem services conceptualisation of nature, and its 
relationship with society, also provided a shared ontological and axiological starting point. 
The emphasis here is on starting point: in practice, the collaborations involving researchers 
from various disciplines as well as non-academics do not have a shared philosophical 
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posture, which is a common characteristic in ecosystem services research as pointed out 
by Ainscough et al. (2018). The main shortcoming of the institutional context of 
OPERAs, and the associated ontological model of human-nature relationship has 
implications for the capacity of this research to capture less tangible understandings such 
as the aesthetic and spiritual models (Cooper et al. 2016). Reasons for this limitation 
include the ontological posture of humans being external to nature, instead of being 
immersed in nature (Cooper et al. 2016).  
2.2 Research design and sampling 
The research design combines elements of triangulation, embedded design and sequential 
approaches to mixed method research (Creswell and Plano Clark 2007): 
• A triangulation approach refers to the use of multiple methods to develop a more 
extensive understanding of a topic (Straits and Singleton 2011). Firstly, I adopted a 
triangulation approach to compare and contrast the attitudes of citizens (M2-M4) with 
the perceptions of the other stakeholders (M1) to achieve a more rounded view of the 
local-scale adaptation dilemmas in the Inner Forth (RQ1). Quantitative methods were 
used with citizens to attain the overall pattern of preferences from a relatively large 
sample of demographically representative groups, whereas more in-depth qualitative 
enquiry was possible with the relatively small group of stakeholders interviewed. In 
contrast to the classic model of triangulation (Creswell and Plano Clark 2007), the 
results were converged only at the interpretation stage of the research by qualitatively 
comparing the differences. Secondly, I used triangulation to compare the impact of 
the workshop format (M2) with a short interview format on the values elicited (M4) 
to add to the understanding of how deliberation shaped valuation outcomes (RQ3).  
• The knowledge produced through citizen engagement (P2-P3, M2-M4) is primarily 
based on a quantitative research design with embedded qualitative methods 
(e.g. Creswell and Plano Clark 2007). In this embedded design, both data are collected 
at the same time, however, the quantitative component is dominant. The main 
rationale for framing the methodology based on the quantitative enquiry is to quantify 
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the impact of deliberation in the workshops (RQ3). The purpose of the qualitative 
enquiry was to examine the process of deliberative interventions (RQ3) and answer 
parallel research questions (RQ1-2) based on the tasks completed during the 
deliberative interventions. 
• A sequential design, consisting of multiple phases (Creswell and Plano Clark 2007), 
was adopted to pursue an extensive pilot study. The goals of the pilot were to design 
the quantitative valuation instrument and to ensure that the overall enquiry was 
appropriate given the social considerations in the area. Quantitative (and 
predominantly quantitative) research designs are less flexible compared to qualitative 
research (Ritchie and Lewis 2003) in the sense that no major adjustments to the 
instruments of enquiry can be made during data collection.  
Limitations of the qualitative enquiry 
The depth of the qualitative enquiry was limited for both the stakeholder interviews (M1) 
and the citizen engagement (M2-M4). The stakeholder interviews were based on 
secondary analysis (Ritchie and Lewis 2003), and as I only participated in one of them, 
my observations and understanding of the non-verbal aspects, and the context in which 
they took place, are limited. For the citizen engagement, framing of the methodology 
according to the quantitative enquiry limits the depth of qualitative understandings in 
three main ways.  
First, the depth of qualitative enquiry is limited by the entirely artificial research design 
in which data is ‘generated’ in the arranged settings of workshops, surveys and interviews, 
and involves hypothetical or self-reported measures of behaviour instead of true 
behaviour. In addition, the enquiry is experimental through the measurement of impacts 
of deliberation on people’s preferences using a three-stage quantitative instrument (choice 
experiment). This epistemological stance is a contrasting approach to ‘naturalistic enquiry 




Second, the depth of the qualitative enquiry to “see through the eyes of others (Ritchie 
and Lewis 2003)” is limited by the structured nature of engagement with the 
participants. The qualitative enquiry is conducted in parallel with the quantitative enquiry: 
for example, participants are asked to estimate frequency of visits to a certain green space, 
and then asked why they visit the place. Furthermore, the interviewers and workshop 
facilitators played an active role in moving through the tasks, leaving less flexibility for 
the participants to direct the discussion. In practice, however, there was space for the 
participants to discuss their experiences and thoughts spontaneously. In situations where 
the interviewee or workshop participants expressed a desire to direct the conversation, 
the interviewee would not impose the structure on the participants but enter a qualitative 
inquiry about the topics the participant wished to discuss. 
Third, the depth of qualitative interpretation was limited by the analytical framework 
that is not focused on understanding individuals’ world views. Instead, this work seeks to 
gain an impression of social value patterns over relatively large group of people, instead 
of the qualitative approach of reaching an in-depth and holistic understanding of the 
views and stories of any single individual (Harding 2013). This methodological 
individualism applies to both the qualitative and quantitative components of the analysis 
in the sense that attributes measured (quantitative) or individual perspectives (qualitative) 
are not explicitly examined against the social and biophysical conditions (Given 2008). 
Furthermore, the analytical framework was pre-determined based on the research 
questions and therefore primarily deductive, which is the preferred mode when the 
research builds on existing knowledge and the goal is to test theory (Roller and Lavrakas 
2015). For most analyses, the main themes were pre-defined based on “imposed a priori 
categories and ideas” (Ritchie and Lewis 2003) set out in the framings of Chapters 3-5, 
and largely derived from the extensive pilot activities. Achieving a more in-depth 
understanding of participants’ world views would have required a more flexible and 
qualitative analytical framework of induction where open-ended coding is used to identify 
themes from the data itself (Keske et al. 2011). Within the primarily deductive analytical 
framework, however, there was space for induction in the sense that emerging important 
and interesting themes were raised during analysis, either because they added a previously 
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overlooked dimension of the research theme, or it was necessary to produce a balanced 
understanding of participants’ viewpoints.  
Sampling scheme 
The goal of the sampling scheme was to achieve a demographically representative group 
of residents living in the villages and towns adjacent to the Inner Forth shore. The sample 
sizes for the citizen engagement activities (apart from M3) were relatively large and 
randomly selected, in contrast with qualitative research that often involves smaller 
samples selected based on key criteria (Ritchie and Lewis 2003). The sampling frame, i.e. 
the people from whom the sample was actually selected (Straits and Singleton 2011), were 
pedestrians on the high streets of Alloa during week days and Saturdays (10am-3pm). 
Participants were recruited by unselectively stopping pedestrians in the above-mentioned 
places and times. We felt that this face-to-face recruitment helped to maximise response 
rate, as this approach commonly leads to higher response rates than over mail or internet 
(Straits and Singleton 2011). 
2.3 Pilot data collection 
Stakeholder interviews for policy analysis (P1) 
The formal goal of these four initial meetings with seven different local professional 
stakeholders (June – August 2014) was to understand the policy context of shoreline 
management in the Inner Forth. Notes of the main points from each meeting were 
produced but not systematically analysed. This step of ‘defining and laying out the 
problem space’ is the first guiding principle for ecosystem services applications according 
to Jax et al. (2018). These meetings helped to confirm that the policy issues in focus 
(shoreline adaptation and the nature-based solution of managed realignment) were locally 
appropriate. More importantly, I decided to focus on citizen engagement because the 
stakeholders engaged felt it was an aspect of shoreline management that had received little 
attention in shoreline planning and management in the Inner Forth. In particular, the 
stakeholders interviewed had concerns, but little information, about the public’s attitudes 
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towards such adaptation options such as managed realignment. As such, these meetings 
reflect the epistemologically pluralistic outlook of my research (Ainscough et al. 2018) in 
terms of seeking non-academic knowledge to develop the research. Although these 
insights were useful, the most important outcomes were how they shaped my positionality 
both as a PhD student as well as in producing knowledge with non-academics:  
• The meetings, which were also attended by my two primary supervisors, developed 
my role as a PhD student. We felt it was beneficial for the supervisors to engage 
more closely in the beginning of the research, as I had little experience in stakeholder 
engagement in research. The shared experience helped the supervisors share more 
implicit knowledge of stakeholder research based on their observations during these 
meetings. Furthermore, it helped to build a shared understanding of the local area.  
• The meetings provided the foundations for a number of activities that shaped my 
role in co-producing knowledge with non-academics. Two of the local 
professional stakeholders working for an environmental charity (Royal Society for 
Protection of Birds) and a government agency (Scottish Natural Heritage) joined a 
small steering group that we set up to meet two-three times per year to discuss plans 
and lessons learnt and help the conservation practitioners to reflect on the relevance 
of the research for their work. Some of the joint activities with these local 
practitioners included joint presentations in the ialeUK Seascape conference I 
organised in 2015, as well as the seascape session in the ialeUK conference in 2017. 
One of the steering group members helped to take notes in the citizen workshops 
(M2); another member invited me to join a field day for conservation professionals 
to talk and facilitate discussion on citizen engagement in conservation. Towards the 
end of the research, the steering group jointly presented and discussed the research 
in an OPERAs research dissemination event in 2018. Furthermore, we jointly 
organised a citizen event to share the research findings, yielding 53 participants from 
the local area.  
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Short interviews to identify awareness gaps (P2) 
I led the co-design of these short interviews with a multidisciplinary team of three 
collaborators from Lund University Centre for Sustainability Studies, Institute for 
Environmental Studies (VU Amsterdam) and School of Geography, Planning and 
Environmental Policy in University College Dublin. I carried the interviews together with 
three postgraduate students in June 2015.  
The formal goal of the short interviews was to support the design of the valuation 
methods for the main phase: what does the average resident know about the shoreline, 
what do they care about, and what framings and language do they use for talking about 
their local landscape? More specifically, these interviews helped to determine the scope 
of the socio-cultural valuation methods described in Chapter 4 (RQ2), and they formed 
the first step of the deliberative valuation framework developed in Chapter 5 and 
Appendix A (RQ3). As such, they helped to ensure that the “concepts and language are 
adapted to the specific situations and stakeholders”, one of the guiding principles for 
ecosystem services applications according to Jax et al. (2018). The format varied from a 
very short survey to a semi-structured interview, depending on how much time the 
participant was willing and able to contribute. Whereas environmental economists usually 
rely on focus groups to inform the design of quantitative valuation instruments (Keske et 
al. 2011), I decided to use shorter engagement format to maximise the response rate and 
ensure that the participants were as representative of the average resident as possible.  
The quantitative data, consisting of variables from a statement scoring and pebble 
distribution exercises, were analysed and visualised using descriptive statistics and bar 
plots. The qualitative data, consisting of notes from the open-ended questions, were 
digitised and compiled into summary sheets included in Appendix A. The scope of the 
valuation (RQ2) and knowledge gaps (RQ3) were determined based on a qualitative 
assessment of both quantitative and qualitative data.  
In terms of positionality, the interviews shaped my role as a process facilitator and a 
research collaborator in the following ways: 
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• I established the collaborative ‘routine’ that I relied on for the remaining research 
activities (research collaborator). This routine generally followed the following 
basic steps. First, I would write a draft of the research design, usually based on a 
few calls or face-to-face meetings with my research collaborators. After receiving 
comments back from my collaborators, I would finalise the plans and carry out the 
fieldwork. I would then write up the findings and my interpretation of their 
implications and share it with the collaborators. These frequent conversations and 
moments of collaborative research design, as a consequence of several interlinked 
research activities, were the cornerstone of reflexivity for the research. Although 
many of the 24 researchers involved had relevant expertise, no one was experienced 
in producing research through deliberative citizen engagement with a 
demographically representative group. The lack of experience promoted a culture 
of asking ‘obvious questions’ during the collaborations: What could we have done 
differently? What have we learned from today? Has this observation challenged or 
confirmed my expectations? 
• I developed an effective method for engaging people to take part, which I then 
relied on for the remaining interviews and workshops (process facilitator). The 
goal was to unselectively approach every adult in the same manner as a street 
fundraiser. We learned that Sundays and lunch hours on weekdays were not 
productive times to get people’s attention, which street corners were the best spots 
for stopping pedestrians. I learned that people felt more comfortable if I made it 
clear that it was up to them to decide how much time to spend on the interview. 
We also learned that it was important to mention the university (a well-known 
institution) soon after the potential participant stops to learn more. We found 
participants to be motivated to engage for three main reasons: they felt that the 
research was concerned with the types of issues they were interested in; they had 
little prior knowledge but were a curious to learn more; or because they wanted to 
help out with a student project.  
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Pilot surveys for designing the choice experiment (P3) 
I co-designed and co-analysed the pilot surveys for the choice experiment with an 
environmental economist collaborator in Institute for Environmental Studies (VU 
Amsterdam) and carried out the fieldwork together with a visiting MSc student from Lund 
University Centre for Sustainability Studies in July-August 2015. The goal of these pilot 
surveys, which are part of Chapter 5 (described in full detail in Box C1 in Appendix C), 
was three-fold: improve clarity of the choice tasks; determine appropriate levels for the 
monetary attributes; and generate parameter estimates for the attribute levels to generate 
an efficient statistical design. The data generated was compiled in a spreadsheet and 
analysed using an econometric software NGene (version 1.1.1). 
The collaborative field work with the visiting MSc student helped me to build experience 
and skills to initiate and advise other student projects. During this joint field season of 
surveying in the towns on the shores of the Inner Forth, I helped the visiting MSc student 
develop a proposal to interview landowners and other relevant stakeholders on their 
perceptions of adaptation and shoreline management. This initiated an interesting 
collaboration that allowed us to contrast the perspectives of the public with the attitudes 
and norms held by more influential stakeholders in adaptation. Since then, I have initiated 
or helped to develop three more research projects together with other students and early-
career researchers.  
2.4 Main data collection 
Stakeholder interviews (M1) 
The design and data collection for the stakeholder interviews was led by the visiting MSc 
student from Lund University Centre for Sustainability Studies (Chapter 3) as part of his 
dissertation (Ambros 2016) and the follow-up work he carried out afterwards. My initial 
role in the project was to support with the design and attend one of the interviews. With 
the goal of addressing RQ1 (Chapter 3), I later conducted secondary content analysis of 
the interview transcripts to qualitatively code and describe stakeholders’ perceptions and 
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collaborative practices with regards to adaptation, with input from the visiting MSc 
student. 
Focus group (M3) 
This focus group with citizens in Alloa was produced together with a research 
collaborator from Lund University Centre for Sustainability Studies. The purpose of the 
focus group was to explore questions of governance in more detail with a small group of 
citizens who had participated in the citizen workshops. We produced notes of the main 
points, but the content generated was not systematically analysed, as we felt that the 
discussion did not yield new insights in addition to the workshop findings. Instead, the 
content from this focus group helped to contextualise our existing understanding of how 
citizens perceived local environmental governance and shoreline adaptation.  
Citizen workshops (M2) 
Five citizen workshops were organised with the help of a large group of researchers in 
October 2015 – February 2016. I co-designed the participatory process with the support 
of one of primary supervisors and a social scientist working for an enterprise (Prospex) 
whose role in OPERAs was to provide professional advice on stakeholder engagement 
activities. The groups exercises were facilitated by five postgraduate students in the School 
of Geosciences who had some or no experience in workshop facilitation. Note-taking 
support was provided by two of my supervisors, one of the steering group members, a 
research group member and the visiting MSc student. The penultimate workshop was 
filmed by two science communicators to produce research dissemination materials 
(OPERAs 2016). 
The workshop consisted of three types of activities: the quantitative valuation instrument 
i.e. choice experiment (RQ2 and RQ3), mixed method socio-cultural valuation tasks (RQ1 
and RQ2), and a mixed method task to deliberate on shoreline governance (RQ1). The 
choice experiment is described in full detail in the methods section of Chapter 5 and 
Appendix C; the socio-cultural valuation methods in Chapter 4; and shoreline governance 
task in Chapter 3.  
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Data processing involved the transcription, digitation and integration of over 60 hours of 
group discussion recordings, 60 locational maps, 40 mind maps, 1962 choice cards. The 
transcripts for each of the twenty discussions were produced over a 11-month period 
together with an OPERAs research associate and a BSc student for whom it was part of 
her dissertation project to examine differences in local and expert perceptions of shoreline 
governance in the Inner Forth. Instead of transcribing all of the discussions in verbatim, 
we transcribed only sections of the discussion that were required for analysis to address 
the pre-determined topics. The consequence of this deductive data processing approach 
was that the content had less influence on the direction of analysis. We felt that this 
approach was justified because the researchers had a tentative understanding of relevant 
themes based on the extensive pilot studies. 
The data analysis consisted of choice modelling (choice experiment) and content analysis 
(socio-cultural valuation and deliberation task on shoreline governance): 
• Estimation of the choice models, an economic stated-preference elicitation 
instrument, was led by the environmental economist collaborator in Institute for 
Environmental Studies (VU Amsterdam), with my input particularly on visualising 
the distribution of individual preferences.  
• Content analysis, a systematic and process-driven method (Roller and Lavrakas 
2015), was applied to analyse the mixed method socio-cultural valuation tasks. 
The transcripts were qualitatively coded to identify and describe citizens’ 
perceptions of nature-based adaptation (RQ1). To compare the impacts of value 
framings on the valuation outputs (RQ2), I used both thematic qualitative coding 
and description, and quantitative comparisons and visualisations. The thematic 
qualitative content analysis (Gomm 2008) was carried out to identify, code and 
describe themes or features mentioned during each task. The quantitative content 
analysis covered the locational maps, mind maps and transcripts, and involved 
counts of frequencies in terms of mentions, reported visits or Likert scores. Where 
quantitative comparison between the twenty groups across the five workshops (four 
groups per workshop) was meaningful, descriptive statistics were calculated. 
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Qualitative differences were visualised Venn diagrams and tables with thematic 
icons; quantitative differences were visualised using tables, maps, and bar plots. 
• Content analysis was also used to analyse the deliberation task on shoreline 
governance. First, transcripts were coded qualitatively, to identify comments that 
describe how citizens feel included in shoreline planning (RQ1). Second, institutions 
or other drivers of change that citizens mentioned to drive change were identified 
and coded quantitatively to create a spreadsheet of different drivers of change as 
rows, and qualitative (illustrative quotes) and quantitative variables (number of 
mentions and type of impact) as columns. To address RQ1, I created a table to 
visualise the relative importance of institutions impacting the shoreline. In addition, 
I completed a complimentary analysis based on the social-ecological systems (SES) 
framework by Ostrom (2009) to explore the relationships between the drivers 
mentioned and their relative perceived impact on ecosystem services. I assigned all 
rows in the spreadsheet a first-tier code according to the first-tier variables in social-
SES framework and created second-tier codes inductively to illustrate variety within 
each first-tier category. This additional analysis (Appendix E) feeds into the 
description of the deliberative process in Chapter 5.  
The design and implementation of the workshops posed the most interesting tensions, 
but also synergies, between my roles as a knowledge-driven researcher and process 
facilitator (each role is summarised in Figure 2).  
  








I designed a highly structured workshop 
programme to satisfy the knowledge 
needs required to address different 
research questions in parallel. This 
epistemological plurality resulted in 
tensions with the collaborators who had 
more specific disciplinary interests.  
To ensure all 20 groups 
systematically complete all tasks in 
the time available, my main tasks 
during discussion activities were to 
manage transitions between 
activities; ensure that groups had 
materials for each task; and deal 
with any emerging issues to 





I organised training for all table 
facilitators to create a shared 
understanding of the programme, and to 
improve the facilitation guide. Facilitators 
felt unsure how to provide a more 
detailed explanation of certain vague 
terms, such as ‘space for nature’ and 
‘green space’. More detailed descriptions 
of relevant terminology were included in 
the facilitation notes.  
I practiced reciprocity towards the 
participants by endeavouring to 
make the event enjoyable and 
social enough to be worth 
attending in its own right. In 
addition, participants were paid a 
fee to compensate for their time 
and efforts; and a citizen event was 
organised to share the research 
findings. 
In the workshops, the main tension in terms of positionalities was around the trade-off 
between the ease at which values can be expressed and precision of data collected:  
• Asking the participants to provide responses using digital tools (e.g. participatory 
GIS applications) would have resulted in much more precise and less processing-
intense dataset. This, however, would have made the workshop less interactive and 
accessible for less digitally literate participants. 
Figure 2. A summary of my main goals for description-analysis (knowledge-driven) and facilitation 





• Instead of providing the participants with a strict procedure for expressing their 
values, I allowed for flexibility in the way in which they could answer the questions. 
They could either annotate features on the paper maps provided or explain verbally; 
in most cases participants did a combination of both. Less outspoken individuals 
and highly literate participants used the maps, whereas those who were interested in 
debate and exchanging views often did not bother writing their points down. This 
flexibility helped to maintain flow of discussion during group work but made the 
data processing more laboursome. 
There were also synergies in pursuing my goals as a process-facilitator and a knowledge-
driven researcher. Our efforts to maximise response rate helped to achieve a 
representative sample (knowledge goals) and enhance accessibility to all people living on 
the shores of the Inner Forth (facilitation goals). To achieve this, I chose to organise the 
workshop during daytime on a Saturday so that people working during office hours could 
join; and families could make it a ‘day out’ that children can also attend. Those who were 
employed in shift work struggled more to fit the workshop in their diaries. If the person 
was not able to attend the first upcoming workshop date, I offered one of the later 
upcoming dates, or to contact them by text message in a few weeks’ time to see whether 
they would like to attend at a later date.  
Citizen interviews (M4) 
I carried out the choice experiment interviews together with three research assistants in 
November 2015 – June 2016 to compare elicited values between two different valuation 
formats: individual face-to-face interviews and social workshop settings. In particular, we 
were interested in whether there was a difference in people’s preferences between the 
interviews and in the workshops before the interventions. The participants were recruited 
in Alloa to provide a comparable sample with the workshop. The data generated were 
analysed as part of the choice modelling described for citizen workshops (M3).  
The most common methodological question other researchers ask is why we chose to ask 
people’s preferences in a face-to-face survey and not an online survey, which is 
increasingly commonly used and generally seen to provide satisfactory quality of 
  Chapter 2 
39 
 
responses (Lindhjem and Navrud 2011). Even though an online survey would have 
produced satisfactory estimates, I felt more confident in the quality of results if I could 
observe how the participant made their choices. The participant also had an opportunity 
to ask questions to clarify, and we were able to find out more about the rules people used 
to determine their preferences by asking them why they had chosen certain questions. 
The face-to-face format also allowed us to be more flexible by completing fewer choice 
tasks if the person had limited time available. And more importantly, face-to-face surveys 
allowed us to conduct a nearly identical recruitment procedure as with the workshops.  
The choice experiment interviews were the most static research activity in terms of 
positionality because the routine of enquiry was built on the experiences of the pilot 
studies, and all researchers (apart from one of the assistants) had been involved in the 
citizen workshops (M2). The main tool for practising reflexivity were the train journeys 
to and from Alloa during which we discussed the experiences and challenges of talking 
about climate change, wetland restoration, conservation and shoreline management with 
the ‘average person’.  
2.5 Ethically important moments  
The workshops were a particularly important ethical stage of the research because they 
were more dynamic and immersive modes of participation compared to individual face-
to-face interviews. From an ethical perspective, the main goal of the workshop was to 
ensure that the participation experience was a safe, transparent and valuable experience. 
We endeavoured to achieve this through the application of both ‘procedural ethics’ 
together with ‘practical ethics’: 
Procedural ethics, as expressed by Guillemin and Gillam (2004), provide a useful 
engagement point with the guiding ethical principles of research. We built a shared 
understanding of research ethics between researchers from different institutions by 
agreeing to consistently follow the Research Ethics Procedure of the School of 
Geosciences (University of Edinburgh). The research plan was reviewed and approved 
by the School of Geosciences Ethics Committee prior to data collection. We obtained 
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informed consent and handled participants’ contributions with confidentiality, which are 
major principles of social research according to Gomm (2008). For the landowner 
interviews, participants were asked to sign a letter of consent, whereas for the citizen 
engagement the consent was verbal. For workshop participants, we explained the purpose 
of the study and what we expected from them both when they signed up as well as in the 
beginning of the event. We asked the workshop participants to be honest about the 
questions we ask, take the courage to speak up and share their views during the 
discussions. It was also reiterated that we audio record the discussions to capture all of 
the points made during the discussion. For anonymity and confidentiality, we assured the 
workshop participants that we will not share the tapes with anyone else or associate what 
the participants say with their name. For the children who took part in the workshop, we 
did not explicitly seek consent but allowed them to participate in the discussions if they 
were participating together with their parents. We also obtained permission for 
photography and filming in the citizen workshops. The photographs of the participants 
in the publications are included with consent.  
Not all ethically important moments can be anticipated or addressed beforehand. 
Guillemin and Gillam (2004) suggest that reflexivity provides the means for dealing with 
situational ethical dilemmas in research that procedural ethics cannot address. There 
were several moments of ethical importance that related to my role as process facilitator. 
I provided additional support for a participant whose mental health issues affected her 
ability to take part; arranged note-taking help for participants with child-minding duties; 
and expelled a participant for bringing illegal drugs to the event. I also took the time to 
chat to interview and workshop participants at the end to ask how they found the 
experience. The purpose of this was to informally debrief with the participants, which 
Straits and Singleton (2011) argue to be an essential part of any study dealing with humans. 
The debriefing is also a reflexive practice for the researcher by providing an understanding 
of how the participant perceive the research process.  
As the research process unfolded there were also ethical challenges that related to my role 
as a knowledge-driven researcher. The most important of these were the frequent 
concerns over fracking in the local area that I had initially overlooked. As Jax et al. (2018) 
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suggest, issues of justice, such as the potential local damage from fracking, are important 
ethical considerations in ecosystem services research. Fracking was not raised as a major 
concern amongst the professional stakeholders (P1), perhaps because the national policy 
developments suggest that there is no immediate likelihood of fracking in Scotland. I felt 
that the analytical framework for the valuation exercises did not sufficiently capture the 
emerging concerns about how the private sector governs the shoreline in the area, 
resonating with Norgaard’s (2010) criticism of the ecosystem services concept for its 
blindness to the need for institutional change. To address this, I allowed more time for 
the final deliberative exercise on shoreline governance in the last two workshops to better 
capture these concerns. As a result, I gained a better understanding of what governs the 
shoreline from citizens’ perspectives. I thus share the experience of Mahajan and Daw 
(2016) who find reflexivity towards emerging ethical conundrums to lead to new 
understandings of the studied phenomena. Here, I find reflexivity towards my analytical 
framework to open the door for a more profound understanding of the context in which 
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3.1 Introduction 
People have an innate preference to live close to the sea, and the majority of the world’s 
population lives in low-lying areas in coastal settlements that depend on the sea for trade 
and livelihoods (Small and Nicholls 2003). For centuries, humans have actively 
transformed coastlines and estuaries by enclosing tidal land for settlements and 
agricultural purposes (Doody 2004; Agardy and Alder 2005). In modern times, 
construction of industrial ports and the extension of urban areas in to the sea have 
continued this process (Rogers et al. 1998; McGranahan et al. 2007). These land claims 
have led to a significant loss of wetlands, such as salt marshes and mudflats (Mitsch and 
Gosselin 2007), affecting marine biodiversity and important ecosystem functions that 
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characterisethese tidal habitats, such as carbon sequestration (Chmura et al. 2003), 
sediment trapping and retention (Adam 2002), and protection from waves during storms 
(Möller et al. 2014).  
In addition to these longstanding land use changes, anthropogenic climate change is an 
emerging threat to estuarine ecosystems, most notably due to coastal squeeze (Scavia et 
al. 2002; Roebeling et al. 2013). Coastal squeeze is a common phenomenon due to sea 
level rise in areas with developed shorelines, where infrastructure, such as sea walls, stop 
the intertidal zone from its natural process of moving landwards (Doody 2004). 
Combined with population growth and urban expansion in coastal cities, pressures 
exerted on estuarine ecosystems are increasing (McGranahan et al. 2007). As a result, 
people are increasingly exposed to coastal flooding (Small and Nicholls 2003). This is a 
global trend, and is particularly pressing in Scotland, where more than 95% of the 
population live within 50 km of the coast (European Commission 2013) and where coastal 
flooding and erosion are concerns that require immediate action (UK Committee on 
Climate Change 2016). Flood damages are expected to cost £200-250 million in Scotland 
annually in 2016-2021, (ClimateXChange 2016; Pirie 2017), which is 7-8 % of Scotland’s 
education budget in 2016 (Scottish Government 2016b). Coastal flooding is estimated to 
contribute 21% of the monetary cost (ClimateXChange 2016; Pirie 2017) of flood 
damages.  
There are two main climate change adaptation options for coastal flooding: static and 
nature-based. The first, more traditional engineering option is the static approach to 
shoreline defences, where constructed barriers, such as sea walls and piers, protect urban, 
industrial or otherwise human-used areas from flooding (Zhu et al. 2010). The second 
option is to restore the wetlands that characterisemany estuarine areas and provide a 
nature-based coastal flood defence (King and Lester 1995). Wetland protection and 
restoration can play an essential role in decreasing the risk for coastal flooding in those 
areas that are most vulnerable to sea level rise (Spalding et al. 2014). The deliberate moving 
inland of coastal defences such as levees to give more space to the sea, an approach known 
as managed realignment, has been suggested to be the only viable option in the long term 
for some coastal areas (Morris 2013). Moving vulnerable settlements and infrastructure 
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from harm’s way would improve coastal defences in the long-term (Esteves 2014) and 
create habitat benefiting a variety of species (Colclough et al. 2005). 
In the United Kingdom, managed realignment is perceived as a sustainable option for 
coastal management among scholars and policy-makers because it delivers multiple 
ecosystem functions and related ecosystem services (Milligan 2009; Luisetti et al. 2011; 
Spencer and Harvey 2012). However, to date there is little evidence whether the 
‘ecosystem services’ conceptualization is being used by policy-makers at the local-level in 
the practice of coastal management and adaptation. 
The planning and implementation of coastal adaptation can be hindered by a multitude 
of factors related to governance, policy goals and people’s perceptions (Ledoux et al. 
2005; Morris 2013), as well as economics (Turner et al. 2007), hydrology and ecology 
(Spencer and Harvey 2012; Doody 2013). Many of these factors can prevent the 
implementation of managed realignment schemes, although examples of successful 
managed realignment pilot projects exist in the UK (Midgley and McGlashan 2004). 
Moreover, managed realignment is increasingly used for coastal habitat compensation in 
the UK, although it is unclear whether this actually leads to net benefits for biodiversity 
(Brady and Boda 2017).  
Studies by Ledoux et al. (2005), and Wiering and Arts (2006) reveal that managed 
realignment is perceived as a defeat against the sea and a threat for productive land, 
particularly in times of climate change and sea level rise when agricultural land is already 
becoming increasingly scarce. If avoiding a defeat against the sea is a strong cultural norm, 
defined as “typical or expected standard or behaviour” (Oxford Dictionary 2017a), we 
argue that it represents a powerful informal institution (Hansen et al. 2014) with 
implications for coastal adaptation efforts. In principle, institutions are formal elements 
of governance, such as an established law or an organisation, or an informal element, such 
as a custom or practice “in the political or social life of a people” (Oxford Dictionary 
2017b). Recognising these informal elements of governance, including norms, shed light 
on why there is reluctance amongst local communities to retreat landward, which may in 
turn impede the implementation of managed realignment schemes (Ambros 2016; Foster 
et al. 2013; Luisetti et al. 2011). 
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Managed realignment is currently under increasing local interest and debate in the case of 
the estuarine area in the Inner Firth of Forth (hereafter referred to as the Inner Forth), 
Scotland (Figure 1). Over 50 percent of the former wetlands intertidal area in the Inner 
Forth has been reclaimed (via land draining and building sea walls) in the last 400 years 
for farming and industrial uses (Scottish Natural Heritage 2011). Most of the areas that 
were claimed from the sea were wetlands that are now owned and used by individual 
farmers and the local authorities. Due to its low elevation, closeness to the sea, climate 
change and sea level rise, these lands are increasingly vulnerable to coastal flooding. Yet, 
given coastal development, there is less space to absorb excess water and the damage to 
property and built infrastructure elsewhere is higher. Locally observed trends in sea level 
rise in recent decades are already in line with the high emissions scenario (Rennie and 
Hansom 2011) that projects sea level rise for the Inner Forth region of about 30 to 54 cm 
by 2080 (central to high-end estimates, Lowe et al. 2009), requiring the Inner Forth, like 
many other coastal communities, to choose its adaptation pathway: will they hold the line 
or give space back to the sea? 
  
Figure 1. The Inner Forth lies in the upper Firth of Forth (right). The area is characterised by 
Europe’s largest oil refinery complex Grangemouth, small towns such as Alloa, agriculture, 
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3.1.2 Aims and objectives 
Here we investigate how current governance arrangements are aligned to support societal 
responses to the increased risk of coastal flooding in the Inner Forth. The results of our 
study can be transferred to other areas of Scotland and beyond, and practically be applied 
by policy-makers and coastal managers in including deliberative methods and 
participation of citizens in planning decisions. The following three research questions 
guide the research on how citizens’ and other stakeholders’ attitudes, and current 
stakeholder engagement support coastal adaptation to climate change in the Inner Forth.  
RQ1 How do local stakeholders perceive the two alternative coastal climate change 
adaptation options (static and nature-based shoreline defences)? 
RQ2 Which institutions govern the Inner Forth shoreline from a citizen perspective? 
RQ3 How does existing stakeholder engagement support climate change adaptation on 
the Inner Forth shoreline? 
3.2 The governance context 
A variety of different actors, representing civil society, the government and industry 
interest groups are key in the governance in the Inner Forth area and coastal management.  
At local level, a prominent example is the Inner Forth Landscape Initiative, a partnership 
that brings together many institutions and organisations, which integrates environmental 
objectives with measures to improve access, aesthetics, interpretation, cultural heritage 
and skills, to encourage both ecological and economic regeneration of the area (Inner 
Forth Landscape Initiative 2014). It involves four local authorities (Falkirk, Stirling, 
Clackmannanshire and Fife), the Central Scotland Green Network Trust, the Scottish 
Environmental Protection Agency (SEPA), Scottish Natural Heritage (SNH), Historic 
Scotland and Sustrans, and strongly emphasizes the involvement of stakeholders and local 
people (Kenter 2014).  
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Nationally in Scotland, the two government agencies, SEPA and SNH, are responsible 
for flood protection and nature conservation respectively and providing legal advice to 
existing or new legislation. In addition, both organizations also have an advisory role to 
other public stakeholders, such as local authorities. The local authorities are in turn 
obliged to comply with national legislation and European Union directives, for example 
the Flood Risk Management (Scotland) Act (2009), Climate Change (Scotland) Act (2009) 
and the EU Water Framework Directive (2000/60/EC). The implementation of these 
legislations should, in principle, be reflected in the local authorities’ management plans. 
However, due to the differences in geography, development, interests and political 
leadership, the local authorities comply with legislation in separate ways.  
The statutory process of coastal adaptation has been set by The Flood Risk Management 
(Scotland) Act 2009. The act includes several measures for flood risk management in 
Scotland, for instance, the preparation of local flood risk management plans to fulfil the 
requirements on a local level (Scottish Government 2016c). The plans for the Inner Forth 
were recently published as part of a plan for the entire Forth Estuary (City of Edinburgh 
Council 2016). The plan does not include managed realignment or other nature-based 
approaches to flood management in the Inner Forth, despite numerous sites being 
recognized as potentially vulnerable to coastal flooding, and the presence of several sites 
that would be suitable for managed realignment. However, the document does indicate 
plans to assess opportunities for natural flood management measures in the future.  
Many other national policies also directly impact coastal management. In Scotland, 
landowners have the primary responsibility to protect their land and property, and there 
are no incentives for land use or management that would improve flood safety in 
vulnerable areas (Scottish Government 2014). The current coastal defence strategy is 
almost solely based on static flood defences in the form of sea walls. These defences were 
introduced between 400 - 40 years ago, as wetlands were drained and converted for 
agricultural and industrial uses, protected by seawalls (Smout and Stewart 2012). For 
privately owned land, such as agricultural land adjacent to the sea, the responsibility for 
flood protection lies with the landowners, mainly via and maintaining existing sea walls. 
Under the Coast Protection (UK) Act (1949), landowners have been given the right and 
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duty to maintain these sea walls and keep a static defence towards to sea. Thus, 
landowners naturally have a high stake with regards to future floods, and should, in 
principle, have a high interest in measures that increase flood protection. 
On the European level, the existing institutional arrangements, such as rights and 
responsibilities of different institutions involved in marine and coastal management are 
often complex and unclear. For instance, analyses carried out by Boyes and Elliot (2014; 
2015) found that marine policy in the European Union is characterized by a multitude of 
actors and authorities, resulting in a confusing governance context. How the UK’s 
decision to leave the EU will affect policies that have been designed at the EU level is an 
important yet open question for coastal management. For example, it is not yet clear 
whether and how policies are transposed to national level, and whether the downscaling 
of policies will convolute responsibilities in coastal planning and policy. 
3.3 Methods 
To collect data to address the three research questions, we conducted 16 semi-structured 
interviews with local land-owners, farmers and locally active organisations who are 
involved in coastal adaptation in the Inner Forth. Furthermore, we engaged with a total 
of 109 citizens living in the Inner Forth through five workshops (Table 1). 
Semi-structured interviews (Babbie 2013) of approximately 60 min were conducted with 
relevant stakeholders (Step 2, Table 1) in February-March 2016 and October 2016. In 
total, we interviewed sixteen stakeholders, including seven farmers owning land 
potentially subjected to managed realignment, representatives from three out of the four 
local authorities, two government agencies (Scottish Environment Protection Agency) 
and Scottish Natural Heritage), an estuary partnership organisation (Forth Estuary 
Forum), the locally active conservation charity Royal Society for the Protection of Birds 
(RSPB), one trust and one agricultural estate bordering the shorelines of the Inner Forth. 
Although we identified 16 farmers as potential stakeholders, nine farmers could not or 
did not want to be interviewed. The fourth local authority, Stirling, was not interviewed 
because they do not own or manage any coastal land holdings.  
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We organised five workshops with a total of 109 citizens in October 2015 – February 
2016 in Alloa, a town on the shores of the Inner Forth. Participant recruitment and 
workshop programme are summarised in Steps 3 and 4 in Table 1. The full details of 
citizen engagement are described in Chapter 5 and Appendix B. In total, we have collected 
data from twenty break-out groups (four groups in each workshop) to analyse the main 
points that were raised during the discussions.  
Both the stakeholder interviews and the citizen workshop discussions were recorded, 
transcribed and the content was analysed to address the three research questions, which 
are described next. 
 








Identified the 16 landowners around the Inner Forth using a land registry and local 
contacts. Stakeholders without landholdings were identified through a stakeholder 
mapping exercise where stakeholder influence and interest were estimated, thus 





Different interview questions were asked to stakeholders who manage land (farmers, 
RSPB, trust and estate) and those who do not (government agencies and local 
authorities):  
Farmers 
We asked about their current land use and 
management, how they were economically 
dependent on the land, and their attitudes and 
strategies to deal with climate change (RQ1). 
We also asked about their involvement in local 
planning and decision-making (RQ3). 
Local organisations not managing land 
We asked about their knowledge and 
actions on climate change adaptation 
and their coastal adaptation strategies 
(RQ1); and how they involve local 





Workshop participants were recruited in person by approaching pedestrians in the Alloa 
Town centre, to achieve a representative sample of the population living in 







The workshop lasted for five hours and consisted of presentations from researchers on 
coastal change and land-use planning in the Inner Forth (20 min), followed by individual 
tasks to elicit citizen preference for coastal planning (40 min); and concluded with a two-
part discussion to share knowledge and views on local areas and planning in groups of 3-
7 participants (180 min).  
Before the group discussions, the two options for coastal adaptation on the shoreline 
(static and nature-based) were explained in plenary to all participants. 
The aim of the 1st discussion: 
Understand citizens’ views on static and 
nature-based shoreline defences on the 
shoreline (RQ1): 
The aim of the 2nd discussion: 
Identify which future drivers of 
change citizens perceive to impact the 
shoreline (RQ2): 
1. Facilitators placed a large map of the sites 
where nature-based shoreline defences could 
be created by restoring wetland, and asked 
the group to share their views on the idea of 
wetland restoration to prompt knowledge 
sharing and discussion on the local shoreline 
and its future 
3. Facilitators asked the participants to 
list and discuss which drivers of 
change they thought would impact the 
shoreline areas in the Inner Forth in 
the future, and consider which of the 
drivers they were most concerned 
about 
2. Participants were then given a list of 
estuarine ecosystem services and biodiversity 
benefits that would be impacted by the 
nature-based shoreline defences, such as 
flood regulation and aesthetic impacts, and 
asked to consider which of them they wanted 
to change 
4. The facilitator wrote down drivers 
mentioned on a mind map 
A citizen event was organised to share and discuss the research findings 
  
Table 1. Overview of the methodology for the stakeholder interviews and citizen workshops in the Inner 
Forth, Scotland. The corresponding research questions for each activity are indicated in brackets (RQ) 
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3.3.1 How do stakeholders perceive static and nature-based shoreline defences? (RQ1) 
From the interview transcripts, comments relating to either static or nature-based 
shoreline defences were identified and assigned to one of the two flood defence 
approaches. We also identified all motivations for their positions on static and nature-
based shoreline defences, to identify common reasons or norms supporting or hindering 
coastal adaptation. Quotations are included to illustrate findings, but these are not 
attributed to stakeholders to avoid revealing their identities. 
For the citizen workshops, transcripts from the first part of the discussion, which is 
described in Step 3 in Table 1, were analysed to identify comments with regard to the 
potential sites for managed realignment, and motivations for supporting or opposing 
wetland restoration in the Inner Forth. 
3.3.2 Which institutions govern the Inner Forth shoreline from a citizen perspective? (RQ2) 
To understand citizen’s perceptions of shoreline governance, transcripts from the second 
discussion-based exercise (Step 4, Table 1) were analysed to identify those institutions the 
workshop participants perceived to govern the shoreline areas in the Inner Forth, and 
frequency of mentions was counted from the mind maps. The discussion in most groups, 
however, broadened in scope to cover issues beyond immediate shoreline areas. To 
maintain focus on coastal adaptation, we excluded institutions that only relate to issues 
beyond the shoreline. 
3.3.3 How does stakeholder engagement support shoreline adaptation in the Inner Forth? (RQ3) 
For stakeholder interviews, mentions of collaborations and interactions with other 
stakeholders regarding coastal management were identified to understand how 
stakeholder engagement currently supports coastal adaptation.  
For citizen workshops, we identified examples of how citizens felt they were informed 
and included in local planning and policy. Here too, quotations are included to illustrate 
findings, but these are not attributed to individuals to avoid revealing their identities.  




3.4.1 How do stakeholders perceive static and nature-based shoreline defences? 
Based on their land ownership and existing property rights and responsibilities, the private 
landowners, farmers and the private estate had the highest stake in decisions regarding 
shoreline defences, whereas the RSPB and the estuary partnership had the lowest stake 
(Figure 2). The RSPB and Clackmannanshire residents were the most supportive of 
nature-based shoreline defences, whereas the private landowners, farmers and the 
charitable trust were the only stakeholder groups that did not support nature-based 
defences (Figure 2). The stakeholder motivations and stakes in shoreline defences are 





Farmers and locally active organisations (RQI) 
The seven farmers we interviewed (Figure 3), who manage most of the land suitable for 
creating nature-based shoreline defences, prefer static defences, whereas the private estate 
(largest landowner in the area) is supportive of nature-based defences. Farmers attributed 
their reluctance to managed realignment to three main reasons: the effects on their land 
Figure 2. Stakeholder attitudes towards and stakes in managed realignment, drawn from the 
content analysis of the sixteen interviews conducted, and the citizen workshops in Alloa Town 
Hall 
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and resulting economic losses, the desire to maintain their agricultural heritage, and their 
awareness of unsuccessful nature-based flood risk management schemes in the area. 
Figure 3. We interviewed seven farmers and eleven other stakeholders across the Inner Forth 
area and held workshops with 109 citizens in the Alloa Town Hall. Photography permissions 
granted by participants 
Sustaining livelihoods was the main reason the farmers preferred static defences, as 
managed realignment would result in the loss of land area where they could grow crops, 
and consequently loss of crop yields. Agriculture generated 25-100% of the income (67% 
average) for the seven farmers we interviewed. For the private estate, the “main aim is 
trying to preserve income from the land: if it is under water, it would probably not be very 
much land”. This motivation was also linked to family heritage, for example, one of the 
farmers (interview on 01.03.2016) mentioned how it was important to “make a living and 
leave something for the boys to carry on with, I have two sons”. The farmer interviewed 
on 23.02.2016 was motivated to farm “to progress so the next generation can carry on”. 
Concerns over past experiences, for example in the Skinflats nature-based flood 
management scheme, where an engineering fault resulted in erosional impacts on adjacent 
farmland, were also reflected in their reactions to managed realignment: “No, I don’t think 
it would do any good for anybody, we have seen how bad it can get (farmer interviewed 
on 01.03.2016)”. 
Representatives from the three local authorities (Clackmannanshire, Falkirk, and Fife), 
government agencies and the RSPB are mainly supportive of managed realignment 
(Figure 2). Although none of the three local authorities we interviewed were opposed to 
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managed realignment, they all prescribe to a static shoreline defence approach in their 
coastal management plans. Further, two local authority representatives noted concerns 
about the trade-offs arising from nature-based shoreline defences and had rejected 
managed realignment proposals in the past, whereas the third local authority was not 
implementing any managed realignment schemes in the Inner Forth area. The 
government agencies were supportive of managed realignment: the first representative, 
however, noted that their support depended on careful planning, alignment with other 
coastal development goals and flood protection, whereas the second representative 
appreciated its potential for nature conservation.  
The locally active organisations we interviewed describe three types of norms that 
contradict managed realignment in the Inner Forth. These norms relate to decision-
making, their relationships with the private landowners, and preferences for land 
management approaches (Table 2). The first type of norm relates to their principles of 
evidence-based and economically rational decision-making, which are demanded by the 
broader economic and political systems in order to justify decisions. These norms were 
exemplified by concerns over the maintenance costs of nature-based defences, and a 
notion that other social priorities (e.g. need for housing) are more important. The second 
type of norm, as described by one local authority representative, related to concerns that 
creating nature-based defences would compromise their relations with the local farmers. 
The third type of norm was directly linked to attitudes towards nature-based land 
management, some of which were justified by the erosional issues in the Skinflats scheme 
mentioned earlier. 
  






Illustrative quotes from interviews with locally active organisations 
in the Inner Forth 
Decision-making based 
on economic rationality 
and locally-derived 
evidence 
Willingness to support managed realignment is limited by lack of urgency 
(“[Will sea level rise be a problem?] Not in the short term. Not during the 
time I will be working1”) and lack of local empirical evidence of current 
sea level rise in the Inner Forth (“I haven’t seen any empirical evidence of 
the Inner Forth, but there is national evidence of sea level rise of 1-2 mm 
of per year2”) 
Concerns that poorly designed schemes can lead to increased 
maintenance costs (“. . . [if] it ends up costing more in maintenance than 
if you just had let it crumble naturally, I think [that] is a bit of an issue3”), 
and conflict with economically rational decision-making from both 
policy-maker perspective (“If an area had strategic value for development, 
say industrial development, then we would not be able to do a lot of 
biodiversity work on that. The economic argument would take 
precedence1”), as well as landowner perspective (“It is hard to sell the 
idea of giving up land when land is having a financial value4”.  
Willingness to manage flood risk only if there is evidence that it is 
affecting considerable numbers of residents rather than few: “If there 
were 500 houses, we would be interested. But because there is maybe 10 
or 20. . . [suggests they do not have a responsibility for managing flood 
risk]1” 
Emphasis on sustaining 
good relations with 
landowners and farmers 
Hesitance to support managed realignment schemes, because it would 
confront the views of the local farmers, who claim that a recently 
implemented natural flood management scheme had caused flooding and 
drainage issues further upstream (“It would have to be proven to us that 
it will not flood somewhere else1”) 
Preferences for land 
management approaches 
Preferences against and negative past experiences with schemes that let 
the site turn to its natural state without active management or breaching a 
sea wall (“It is kind of best to let it go to a natural state, rather than 
actively managing it with sluices and that3”; “If someone would suddenly 
come up with the idea, we would not do a managed realignment in 
another area1”) 
  
                                               
1 20.10.2016 (First interview) 
2 20.10.2016 (Second interview) 
3 21.10.2016 
4 25.10.2016 
Table 2. Three main sets of norms identified from interviews with seven locally active organisations 
that influence their position towards nature-based shoreline defence schemes in the Inner Forth, 
and examples emerging from the interviews 
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 Deliberative citizen workshops (RQ1) 
At the workshops we carried out with local citizens (Figure 3), we formed twenty groups 
of 3-7 people for discussion. The workshops revealed that their knowledge of the 
shoreline areas was limited, and they were unfamiliar with a majority of the sites where 
managed realignment is proposed. Only two out of the twenty groups explicitly 
mentioned the agricultural production currently occurring on potential sites for managed 
realignment. Some participants responded to the information provided in the workshops 
by noting that the Inner Forth might flood more frequently in the future, but only two 
out of the 109 participants indicated that they had been aware of the flood risks before 
the workshops.  
Despite the limited knowledge of the local shoreline, citizens in the workshops discussed 
several reasons why they support wetland restoration (Figure 2). They noted how keeping 
“more nature in the area, [so] it would help with many of these other things. When it 
rains, there is somewhere for it [the water] to go (10.10.2015)”. Many participants said 
that they “didn’t know wetlands slow down flood water, or that it would remove 
pollutants, that is quite surprising to me, but blatantly obvious (24.10.2015)”, and that 
their appreciation for wetlands had increased during the workshop as they gained more 
knowledge:  
The wetlands, from what I have learned, are the most important feature on the banks of the river, and they 
should be increased, or at least, maintained, as well as possible. Just to broaden up the benefits of them, and 
the effects that not having them, or having less of them, could have on the community (workshop participant, 
14.11.2015) 
It was also recognised how nature brings emotional and physical wellbeing, such as the 
“sounds and the smells, [which] are all important, for providing the natural experience. 
When you are standing by the water, the smell of the flora, it is part of the experience of 
being part of these areas (14.11.2015)”. One participant described the importance of 
spending time outdoors for her wellbeing:  
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I love walking by myself, you and your thoughts, it clears your mind. If I have a lot on my mind, I will just 
put my jacket on, and go for a long walk. Every time I come home, I am so chilled, my mind is empty. It 
makes you feel good (14.11.2015) 
Managed realignment schemes were also perceived as intentional human interventions, 
which raised concerns, for example, one participant felt that it would be better to “… 
leave it alone, there is nothing wrong with [the potential sites for managed realignment] 
(24.10.2015)”. One participant noted that the “instinct is to think that where it is good 
for nature and wildlife, it is basically stuff that has been left on its own for a while, and 
then [where there are] people, there is always going to be a conflict” and that it was 
“important to have places . . . where we can’t actually go (14.11.2015)”. 
One of the groups that was aware of the farmland and flood risk also foresaw it to be 
difficult for the local landowners to accept managed realignment, saying: “I cannot see 
the farmers giving up their ground, to be quite truthful”; and noted the potential need for 
financial compensation: “I suppose there are ways of easing the pain for these things, like 
government subsidies (24.10.2015)”. One of the groups who was concerned about coastal 
flooding discussed the responsibilities of the landowners to use their land with the effect 
on the broader community in mind, stating: 
[The landowners] need to realise, although they own it, on a piece of paper that says it is theirs, if it is going 
to have an effect on everybody, the whole community, and potentially the wildlife, they need to kind of realise 
that their ownership is not there (24.10.2015) 
3.4.2 Which institutions govern the Inner Forth shoreline from a citizen perspective? (RQ2) 
During the group discussions in the citizen workshops, participants identified the 
following institutions as directly or indirectly involved in the governance of the Inner 
Forth shoreline areas: industries, government, schools and education, citizens, and social 
media and technology (Figure 4). Industries (21 times) and government (20 times) were 
listed most frequently as drivers of change on the Inner Forth shoreline. Fracking, driven 
by industries and potentially supported by the government, was discussed in all twenty 














Citizens (10) Influencing policies
Local participation
Social insularity

















Positive impacts of decommissioning on wildlife: ”Longannet [coal-fired power station] is closing, so that land is going to impact [the shoreline], 
something will happen with it. Longannet is closing down, theoretically that land could be reclaimed” (14.11.2015)
Impacts advertising on people’s perceptions :”Probably the biggest one is public perception of things, because just now, industry has the biggest 
window in terms of advertising space in newspapers and just generally getting there thing out there” (14.11.2015)
Negative impacts of development on wildlife: ”The nature has been ruined by Ineos, the oil refinery. It is on the water, there is even a nature 
reserve there, it is all mixed in with the refinery” (28.11.2015)
Concerns over fracking: “If the government backs up fracking, that is going to have a huge impact on the coastal areas, and the benefits they 
provide” (14.11.2015)
Concern over insufficient legislation: ”Stricter conservation laws, far too flexible laws, we’re very accommodating” (14.11.2015)
Financial instruments to incentivise action: “I cannot see the farmers giving up their ground, to be quite truthful. If it was your ground, how would 
you feel? I suppose there are ways of ease the pain for these things, like government subsidies” (24.10.2015)
Need for education: “People’s awareness is what matters, at one point the government needs to take action on awareness so we know there is 
climate change” (27.02.2016)
People are less attached to their surroundings: “While they [people] become preoccupied with the internet and other devices, and they don’t 
actually go out and experience it [nature] themselves” (14.11.2015)
Lack of public concern impacts government priorities: “I suppose a lot of people don’t really see the environment as so important in their day-to-
day life, so that could mean that governments are steering funding away from things that are seen more important” (24.10.2015)







Figure 4. Institutions with an impact on the Inner Forth shoreline, as identified by the workshop participants. The frequency of mentions corresponds 
to the number of times each institution was listed as a driver of change on the mind maps in the twenty breakout groups. The shade of blue indicates 
how many institutions are involved in driving the impact (dark = 1, medium = 2, light = 3). The relative importance of each institution is indicated by 
the height of each institution, and the thickness of the line on the left 
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increase local support, by offering financial compensation and organising events (Figure 
4). Illustrative quotes of citizens’ knowledge and views regarding shoreline governance 
are included in Figure 4.  
Social media, education and government were all seen to play a role in raising public 
awareness of the shoreline, which was highlighted as an important way of “increasing 
environmental awareness and attitudes . . . [and] train up the next generation to follow on 
what’s been done at the moment . . . because a lot of people don’t have an idea why 
wetlands are wetlands (14.11.2015)”. It was also noted how Inner Forth residents are 
increasingly interested in local planning and policy, particularly young people, because 
more information is available to them. One group stated how importance it was to  
“Try to reconnect people with the natural. Because if there is nobody connected to it, then there is no way to 
care and put in the work, when the physical work needs done, who is going to sign up for it (28.11.2015)” 
3.4.3 How does stakeholder engagement support shoreline adaptation in the Inner Forth (RQ3)? 
Our interviews suggest that stakeholders in the Inner Forth discuss and collaborate on 
coastal management on both local and regional levels. At a local level, stakeholders 
collaborate through the charity-led Inner Forth Landscape Initiative, whereas at the 
regional level, they collaborate through the government agency-led Forth Area Advisory 
Group, and the Forth Estuary Forum. 
Although these institutions succeed in bringing stakeholders together, we identified three 
ways in which these institutions (on both local and regional levels) are limited in their 
capacity to support coastal adaptation: financial resources, types of stakeholders involved, 
and scope.  
At the local level, financial resources are a limiting factor in stakeholder collaborations to 
support coastal adaptation. The Inner Forth Landscape Initiative works with short-term 
funding (2014-2018) from the Heritage Lottery. Furthermore, the scope of the landscape 
initiative is a limiting factor, as it works towards broader social and environmental goals, 
rather than the explicitly addressing coastal adaptation. Up to now, no organisation 
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focuses on coastal adaptation and only the RSPB has taken up the managed realignment 
as a central objective in their broader biodiversity habitat restoration aim. 
At both local and regional levels, the types of stakeholders involved is a limiting factor: 
the farmers we interviewed said they were neither involved in collaborations or 
discussions on coastal adaptation, nor do they feel included in decision-making. Half of 
the farmers we interviewed expressed interest in being included in decision-making, and 
felt that “there should be, at least the local farmers and landowners, but [also] people who 
just stay in the country, should all be involved in deciding in what’s going to happen 
(interview on 23.02.2016)”. Some farmers, however, were reluctant to take part and did 
not trust local policy-makers, as expressed by the farmer interviewed on 01.03.2016: “they 
would listen to you and that is how far they would go. My husband [a farmer] has a pretty 
poor opinion on how bureaucracy works”.  
For citizens, many workshop participants stated that they currently feel overlooked and 
uninformed by local authorities with regards to coastal management and climate change 
adaptation plans. Many participants realized “it is hugely important to actually ask people 
in the area what they think of all of this (28.11.2015)”, and that “when it comes to 
meetings like this, we are overlooked (14.11.2015)”, and that “we could improve 
awareness by getting you guys to do this every week (10.10.2015)”. 
3.5 Discussion 
3.5.1 Hold the line or give in to the sea? 
Overall, citizens and locally active organisations who do not manage privately owned land 
were positive or open to managed realignment in the Inner Forth, whereas the farmers 
and the trust were mostly critical. Based on the interviews with landowners, farmers and 
locally active organisations and the workshops with citizens (3.4.1), we show how ‘holding 
the line’ and nature-based approaches to shoreline defences differ along three scales: 
individual, local community and broader society.  
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On an individual level, ‘holding the line’ represents benefits by maintaining the reclaimed 
land for farming. The farmland provides livelihoods for several farmers in the Inner Forth 
area, and it represents agricultural land, associated with cultural values and traditions and 
translated into a norm not to retreat from the sea. However, these individual benefits 
carry a societal cost in the form of flood risks and associated damages. In addition, current 
legislation mandates that landowners are responsible to protect land from flooding, which 
translates into the continuous upkeep and maintenance of existing sea walls for farmers. 
On a community level, managed realignment has more to offer, because it potentially 
allows for the restoration of up to 387 ha of wetlands (MacDonald et al. 2017) that would 
potentially deliver many benefits regarding both a decrease in flood risk, and an increase 
in wildlife habitat (Myatt et al. 2003; Jones and Clark 2014; Roca and Villares 2012; Myatt-
Bell et al. 2002; Ledoux et al. 2005). Therefore, managed realignment enables more 
outdoor activities in nature, which residents described to contribute to their wellbeing. 
Discussions with Inner Forth citizens, however, revealed that the support they expressed 
for managed realignment schemes was mainly based on their nature-regarding, or 
biocentric values (Davidson 2015; Morelli 2016; Weesie and van Andel 2008), rather than 
the cultural and regulating ecosystem services that these schemes would provide for 
society. For instance, people often rejected the idea to make the newly created wetlands 
accessible through paths but preferred if these were to remain off-limits. This finding 
contradicts the common belief that motivations for wildlife restoration schemes cannot 
be solely based on biocentric arguments (Clewell and Aronson 2006; Aronson et al. 2006), 
and the trend for restoration to be mainly motivated by expected recreational possibilities 
for people (Aradóttir et al. 2013).  
On a broader societal level, the main argument for ‘holding the line’ is food security and 
the norm that giving in to the sea means defeat. MacDonald et al. (2017) calculate that if 
all potential sites in the Inner Forth were realigned and converted back to wetlands, the 
annual income lost from all agricultural land to be worth just £33,732 (excluding 
subsidies). The potential economic value of nature-based flood management in the Inner 
Forth, in terms of increasing carbon storage (£316 700 per year, MacDonald et al. 2017), 
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wetland bird populations (£111 247, Kenter 2014), and water purifying ecosystem services 
(£489 234, Kenter 2014), far outweigh the costs of these schemes for society.  
3.5.3 Shifting governance with sea level rise 
A transition to inclusive and adaptive governance in estuarine and coastal areas is 
important in order to adapt to climate change impacts, minimise the risks of severe 
flooding events and the resulting property damage and risk to human lives, and enhance 
biodiversity benefits. One of the main challenges is to change the incentive structure that 
typically accrued benefits from land use changes such as wetland conversion to 
individuals, while the costs are borne by society at large. The example from the Inner 
Forth underlines this dilemma. Furthermore, the private benefits of wetland conversion 
are often exaggerated by subsidies such as those that encourage the drainage of wetlands 
for agriculture or the large-scale replacement of coastal wetlands by infrastructure, such 
as urban and industrial development (MEA 2005). 
Coastal adaptation to climate change is supported by institutions (e.g. the landscape 
partnership) that facilitate collaboration and discussion between local stakeholders in the 
Inner Forth. However, they are limited in their capacity to deal with coastal adaptation in 
terms of scope, finances and stakeholders involved. These deliberative institutions could 
address the existing norms that hinder more sustainable coastal adaptation efforts in the 
Inner Forth (Anguelovski and Carmin 2011). We propose three principles for stronger 
inclusion of important stakeholder groups that should be considered in such institutions 
in the Inner Forth. 
i. The inclusion of farmers. As we show above in the sections noted, they own most of 
the land where managed realignment could take place (3.4.1), hold identities that 
contradict giving in to the sea (3.4.1), and are currently not included in coastal 
planning (3.4.3).  
ii. The inclusion of citizens (Few et al. 2007; Anguelovski and Carmin 2011; Dodman 
and Mitlin 2011; Wamsler and Brink 2014) and particularly vulnerable groups 
(Lesnikowski et al. 2015), because many of them hold strong intrinsic and biocentric 
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values for wildlife conservation (3.4.1) and do currently not feel sufficiently included 
in planning and decision-making (3.4.3). 
iii. The involvement of industries (Aylett et al. 2010; Abel et al. 2011) that citizens 
identified to play a role in the governance of the Inner Forth shoreline (3.4.2). 
Including industry actors would potentially reduce the friction between interests 
(Granderson 2014) as well as legitimising the process towards a sustainable coastal 
development.  
3.5.4 Inner Forth future 
The Inner Forth is a place where the complex challenges of adaptation to climate change, 
the governance of estuarine and coastal ecosystems and the socio-economic barriers to 
change surface and reveal the underlying contradictions of the current political economy. 
The government of Scotland is keen to plan for and adapt to climate change, while also 
pushing for mitigation of climate change. Yet, the main industrial activity in the Inner 
Forth is associated with one of Europe’s largest oil refineries. In some way, the image of 
the oil refinery with its smokestacks amidst the restored wetlands is a symbol of the 
contradictory logic that continues to mark many societies. On the positive side for climate 
mitigation, the Longannet coal-fired power plant, the single largest contributor to 
Scotland’s greenhouse gas emissions, was recently shut down (Macalister 2016). Although 
this was not a direct outcome of ambitions to transition towards a more sustainable Firth 
of Forth, it nevertheless represents an opportunity towards a more natural state of the 
coastline for biodiversity habitat, flood protection and reconnecting local communities 
with the Forth estuary. Our findings highlight that stronger and more inclusive 
institutions for local stakeholder collaboration and deliberation could support adaptation 
to climate change through the restoration of natural ecosystems in the Inner Forth. 
3.5.5 Conclusion 
Rising tides mean local stakeholders need to work together more closely on shorelines, 
like the Inner Forth in Scotland. In some low-lying areas, shorelines may need to be 
intentionally realigned landwards to reduce flood risk, however, existing governance 
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arrangements may not support such changes. This paper has shown how citizens would 
appreciate the socio-cultural and wildlife benefits provided by nature-based shoreline 
defences, but this would result in trade-offs in the livelihoods, agricultural heritage and 
perceptions of current landowners. Existing institutions for collaboration and 
deliberation, such as landscape partnerships and advisory groups, need to be strengthened 
in terms of funding, stakeholder involvement and scope, to support knowledge sharing 
on the local impacts of sea level rise, and legitimisedecision-making. These improvements 
in governance would also help to overcome existing norms amongst farmers and locally 
active organisations, which currently work against nature-based coastal adaptation.  
 





Participatory integrated valuation of ecosystem 
services with citizens in the Inner Forth, Scotland. 
Authors: Anja Helena Liski, Marc J. Metzger, and Meriwether A. Wilson 
Manuscript to be submitted to Ecological Economics. 
4.1 Introduction 
Ecosystem valuation is an umbrella term for a diverse range of quantitative and qualitative 
approaches that examine the importance, need, demand, perception, preference or 
plurality of ecosystem services through cultural, ecological, social and economic 
dimensions (Dendoncker et al. 2013; Chan et al. 2012; Iniesta-Arandia et al. 2014; 
Kelemen et al. 2014). Ecosystem valuation underpins many of the practical applications 
of ecosystem services concept, such as Payment for Ecosystem Services schemes (Sattler 
and Matzdorf 2013), natural capital accounts (Natural Capital Coalition 2016), education 
(Wiborn 2013), design of policy instruments (e.g. REDD+, McDermott et al. 2013) and 
spatial planning (Scottish Borders Council 2016; Itkonen et al. 2015). Despite the wide 
range of uses and numerous valuation efforts, particularly from a monetary perspective 
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(Kushner et al. 2012), so far there is little evidence of valuation impact on policy and 
decision-making (Goldman et al. 2008; Laurans et al. 2013).  
Many in both scientific (Silvertown 2015) and stakeholder communities (Glaves and 
O’Connor 2010) have criticised the narrow world view underlying the principles of 
monetary valuation, which currently dominate attempts to inform environmental policy 
and decision-making that impact or depend on the natural environment (Kelemen et al. 
2016). Narrow world views in valuations can hinder or prevent a participant from 
articulating their values, excluding their views from the valuation findings. If a 
considerable portion of participants are excluded, this may limit the credibility and 
legitimacy of decisions based on the findings a valuation. In monetary valuation, 
participant’s ability to articulate their values may be hindered if they are unwilling or 
unable to pay or receive money with regard to the policy question. However, also non-
monetary valuations may exclude participants from articulating their values if they are 
based on narrow views of value.  
We will address recent calls for integrated valuation of ecosystem services to incorporate 
biocentric, social and economic world views (Gómez-Baggethun and Martín-López 2014; 
Pascual et al. 2017). Recently, valuation approaches that integrate multiple world views 
have been developed conceptually (Diaz et al. 2015) and in practice (Hattam et al. 2015; 
Kenter 2016a). We add to the recent developments in integrated valuation by examining 
how narrow views of value can be overcome in both monetary and non-monetary 
valuations. Our exploration on how valuations can exclude participants focuses on five 
perspectives: space, use, ethical position, expression and process.  
- Spatial metrics have been identified as a useful way of operationalising the ecosystem 
services concept in planning (de Groot et al. 2010) to set priorities (Gómez-
Baggethun and Barton 2013), however, they may not be appropriate for expressing 
spatially fuzzy or implicit values (Brown 2004), particularly intangible cultural benefits 
(Brown and Raymond 2007) As a result, decisions based on spatial metrics may not 
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reflect deeper held social values that are not associated with specific places or spaces 
(Klain and Chan 2012). 
- Use of an ecosystem service often provides a relevant measure of value, emphasising 
active or direct users (Burkhard et al. 2012). Decisions or priorities based on use values 
may however be perceived as unfair, if they undervalue areas with high non-use value, 
for example, inaccessible breeding sites of golden eagle. 
- Ethical position taken in the valuation exercise may also not reflect the participant’s 
world view, for example by focusing on anthropocentric benefit (Villamagna et al. 
2014). In another example, the valuation methods require participants to trade off 
attributes that lead to outcomes that are perceived to be inequitable (Holland 2002).  
- Expression is often an important part of articulating values for participants. 
Quantitative expressions allow comparisons, whereas qualitative expressions are more 
appropriate for expressing intangible values related to identity, sensory experiences or 
memories (Klain and Chan 2012; Satterfield et al. 2013).  
- Process of valuation may also exclude participants from expressing their values. If the 
topic of the valuation is not familiar to the participant, participants often prefer more 
time to consider and discuss the topic (Spash 2007; Wilson and Howarth 2002) to 
help in forming better informed and confident views (Kenter 2016a). 
In this study, we operationalise the five barriers to participant inclusion by designing a 
valuation process, which consists of a set of tasks that emphasise the different orientations 
of value. The valuation process is tested in a local-scale case of habitat restoration in the 
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Inner Forth, Scotland. The Inner Forth is the upper section of the Firth of Forth in the 
urbanising central belt of Scotland. The estuary has a rich industrial past, during which 
most intertidal marsh and mud areas (3000 ha) were reclaimed for farming and ports 
(Hansom et al. 2001). By 2080, UKCP09 relative sea level is projected to rise by 54 cm in 
the Firth of Forth with respect to 1990 levels under the high-end estimates of the high 
emissions scenario (Lowe et al. 2009), which would be in line with recent observations of 
local sea level rise (Rennie and Hansom 2011). Research and national policies are 
concerned about the sole reliance on conventional flood defences (Luisetti et al. 2011) 
and national policies are increasingly exploring natural flood management strategies 
across Scotland, including the Inner Forth (Edinburgh Council 2016). Natural flood 
management measures could be carried out on twelve parcels of reclaimed farmland and 
wasteland, restoring tidal marshes and mudflats (Figure 1). So far, conversion of farmland 
back to salt marsh has been viewed as a binary conflict between conservationists who 
want more wetland, and the farmers who would suffer losses in their agricultural 
production. Assessments of the public benefit from citizens’ perspective have yet to be 
included in shoreline planning in the Inner Forth. 
Figure 1. The integrated participatory valuation is carried out with citizens who live 
on the shores of the Inner Forth, which is the inner section of the Firth of Forth 
estuary. The blue areas highlight where tidal marshes could be restored or degraded 
areas could be enhanced. 
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A short survey-based valuation would not do justice to clarifying citizens’ stake in this 
conflict, because the people residing in the Inner Forth are likely to have world views of 
different orientations, differ in their ability to take part, and have varying levels of 
awareness of the local area and related issues. These considerations are not only important 
for designing an appropriate process, but also for including appropriate questions in terms 
of space, use, ethical position and process.  
Here we ask how different framings and processes differ in the outcomes they produce 
in ecosystem valuation. The valuation framings and process are coupled with the local 
context of the Inner Forth to examine how this landscape and potential shoreline 
realignment are viewed from a citizen perspective.  
4.2 Methods 
To measure how the values people articulate for the Inner Forth are affected by the 
framing of the valuation question, and by the deliberative process, we organised a series 
of five workshops with 109 citizens in the town hall of Alloa, one of the major towns on 
the shores of the Inner Forth estuary, in October 2015 – February 2016. The valuation 
process in the workshops was designed based on insights from scoping interviews with 
seven local stakeholders and 57 citizens, as described next. 
4.2.1 Scoping  
We carried out scoping in two stages. Firstly, we held four meetings with seven local 
stakeholders from government agencies and not-for-profit organisations to discuss 
shoreline management and policy in the Inner Forth. The purpose of these meetings was 
to feed the stakeholders’ local and institutional knowledge into the diagnosis of valuation 
needs, in order to determine the geographic area and coastal management actions to be 
explored in the research. In the second scoping stage, we shortly interviewed 57 citizens 
to understand their knowledge and perceptions of environmental governance and 
shoreline areas in the Inner Forth. Based on the findings of the citizen interviews, as 
summarised in the three points below, we decided to broaden the valuation scope to cover 
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citizens’ values for the wider landscape, even though the policy-focus is on the changes 
on the Inner Forth shoreline: 
• The first reason for broadening the valuation scope was to make sure the Inner Forth 
citizens would be interested to take part in the research. Initial semi-structured 
interviews revealed memories of playing on the mudflats and wildlife explorations in 
people’s childhoods in the past decades. However, the land reclaims for 
industrialisation and farming had played a part in disconnecting the communities from 
the shoreline. As one of the participants describes: 
Land reclaims have physically removed the village from the sea. [They] must have impacted the relationship 
between the village and foreshore. The more distance, the more you lose contact. Physically, mentally and 
emotionally (scoping interview participant, Alloa, 21.8.2015). 
This raised a doubt that the participants may not be willing or feel knowledgeable 
enough to contribute to a long workshop if the scope was limited to the shoreline that 
many had never even visited.  
• Secondly, we broadened the scope to allow time for deliberation on priorities for the 
whole landscape before focusing on the shoreline. The short interviews with citizens 
suggested that they did not differentiate between ecosystem services to a great extent 
in terms of their importance (Figure A2-A3 in Appendix A). Although lack of clear 
priorities is not limitation per se, it may have been partly due to the limited time for 
discovering one’s preferences.  
• Thirdly, broadening the scope allowed us to examine how citizens valued the shoreline 
relative to other landscape elements. As the above quote suggests, the recreational and 
cultural connections to the shoreline have declined in the past decades, but it is not 
clear how the shoreline relationship is, or is desired to be, different from the rest of 
the landscape. 
  Chapter 4 
73 
 
4.2.2 How values were elicited and analysed 
The valuation process consists of three main steps that have different strategic foci: 
Shoreline Choices, followed by Landscape Deliberation and Shoreline Deliberation. The 
Shoreline Choices is repeated before and after the other valuation tasks to measure how 
participants’ shoreline preferences change during the workshop. During Shoreline 
Deliberation, participants are asked to value potential shoreline changes from an 
ecosystem services perspective. The Landscape Deliberation was included for the three 
reasons outlined in 4.2.1. 
Shoreline Choices (Steps 2 and 5) 
To track how willingness to donate towards shoreline changes is shaped by the valuation 
process, Shoreline Choices (Steps 2 and 5 in Table 1) is repeated before and after 
Shoreline and Landscape Deliberation. Shoreline Choices is a choice experiment to elicit 
participants’ willingness to donate towards shoreline changes. In this stated preference 
monetary valuation technique, participants are presented with a choice card, which 
contains three hypothetical shoreline options, and they are asked to choose which option 
they prefer. Each option is characterised with three shoreline attributes and a hypothetical 
donation (Hanley et al. 1998). The three different shoreline attributes are managed 
realignment, conservation actions and recreational paths. The choice experiment 
attributes are described in further detail in Table C1 in Appendix C. The changes in the 
shoreline attributes occur at different levels in terms of both magnitude and distance 
(detailed account in Table 2 in 5.5.3), however, in this chapter we only focus on changes 
in magnitude. In other words, we will look at how much participants are willing to donate 
for having, for example, recreational paths on all tidal land parcels where it is possible to 
create more paths (high magnitude of change) compared to having more paths on only 
on a small number of land parcels (low magnitude of change). Each choice card includes 
a status quo option, which does not involve a hypothetical donation. An efficient 
statistical design with four versions and six cards for the choice experiment was generated 
using NGene (version 1.1.1).  
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Participants are asked to weigh up the benefits, costs and their ability to donate when 
making a choice between the shoreline options, and to not choose options that involve 
donations that are not realistic. All participants were given the same information about 
the task and policy background before the first round. Participants complete a set of six 
choice tasks, so that changes in marginal value for each attribute can be inferred from the 
trade-offs participants make between the shoreline attributes and the hypothetical 
donation, derived through choice modelling (Bouma and van Beukering 2015). A detailed 
description of the choice experiment design is in 5.5.3 and Box C2 in Appendix C. 
Landscape Deliberation (Step 3) 
To elicit landscape values from an anthropocentric orientation, participants were asked 
to place stickers in locations that provide green space (Step 3.1 Table 1). Facilitators 
defined green space as any land or water that has vegetation on it, such as gardens, parks 
or paths. To elicit landscape values from a biocentric orientation, participants were asked 
to place stickers in locations that provide space for nature (Step 3.2 in Table 1), defined 
as any area where species can feed, rest, breed or grow. These species could be anything 
from mammals, insects, birds, fish, wildflowers or trees. 
To elicit use values of the landscape, participants were asked to place blue stickers in 
locations that were visited of viewed and labelled according to their use on a basis of daily 
(d), weekly (w), monthly (m), couple of times a year (+y) or less than once a year (-y). To 
elicit non-use values of the landscape, participants were asked to use yellow stickers for 
locations that were not visited or viewed, and label according to the level of appreciation 
on a scale from 1 (a little bit) to 5 (a lot). Use and non-use values were mapped for both 
green space and spaces for nature (Steps 3.1 and 3.2 in Table 1). Participants used a simple 
map with light background and few place names to ensure there was enough space for 
participants to write on the map. 
















   3.1 
3.2 
Blue stickers indicate places that 
are visited or viewed 
4.1 
4.2 
Purple stickers for activity-based 






Yellow stickers indicate places that 
are appreciated (not visited) 
4.1 
4.2 
Beige stickers for intellectual 
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Total number of stickers given to physical and 
experiential practices in each of the 20 groups; 
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  All features mentioned are categorised into 
either spatially explicit and implicit; spatially 
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compare how their relative importance differs 
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  A table is compiled to compare the 
quantitative and qualitative values given to the 
ten most important landscape features: 
To quantitative value is based on the number 
of times each landscape feature is discussed, 
mapped and listed 
The qualitative value is described by identifying 
all mentions from the interview transcripts, 
identifying three types of perceptions and four 
types of social value, which are then assigned to 
each landscape feature 
A map is constructed to compare the quantitative 
and qualitative values of the shoreline land parcels: 
The quantitative value is based on the proportion 
of votes given to each parcel 
The qualitative value of the 12 shoreline parcels is 
described by identifying all relevant mentions from 
the interview transcripts, identifying four key 
themes (use, views, appreciation and history) that 
are assigned to each parcel, and by including 
illustrative quotes below the map 
(Continued) 
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To elicit non-spatial values for the landscape, facilitators instructed the participants to 
construct a mind map of natural features that define the area and make it the place it is 
(Step 3.3 in Table 1). Natural features were defined as living things; landscapes, including 
coastal environments; special places; and scenery and places and moments when they see 
beauty and enjoy their surroundings. To allow time for reflection on less tangible features, 
for example, senses of belonging or sensory experiences, the facilitator gave more 
examples of non-material ecosystem service benefits (Church et al. 2011), once the 
participants felt that the mind map was complete. Then, participants were asked whether 
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Mean willingness to 
donate is estimated 
using a choice model 
and compared between 
steps 2 and 5. 
All features mentioned are categorised into 
either spatially explicit and implicit; spatially 
explicit features are then further categorised 
into six types, to compare which of them were 
mentioned before and after the reflective 
intervention 
  
Table 1. Overview of how different orientations of the value framings were measured and 
analysed for the three main parts of the valuation process. The integrated valuation was 
carried out in workshops with citizens living on the shores of the Inner Forth. The 
analysis for each step (2-5) is described in italics.  
 
(Continued) 
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they wanted to add features to the mind map, which the facilitators wrote down with a 
different coloured pen. 
Shoreline Deliberation (Step 4) 
Facilitators gave the participants a map of potential wetland restoration sites and a list of 
shoreline ecosystem services and biodiversity that would be affected by the restoration. 
Participants were given the opportunity to amend the list if they felt something was 
missing. To elicit quantitative and spatially explicit values for the shoreline, participant 
was asked to allocate ten stickers towards changes that were seen to be most important 
(Step 4.1 in Table 1). Colour of the sticker was chosen based on the kinds of changes that 
were seen as priority, so that relative importance of biodiversity (biocentric attribute) and 
ecosystem services (anthropocentric attribute) could be assessed. Biodiversity-related 
changes were coded in brown; flood and erosion regulation in black; water filtration in 
grey; carbon storage in purple; access in yellow; physical practices (use values) in light blue 
and experiential interactions (non-use values) in orange. The stickers were placed over 
sites that were seen to be priority. To elicit spatially implicit values, each participant was 
asked to vote for priority changes with three stickers according to the list of ecosystem 
services provided in the earlier exercise (Step 4.2 in Table 1). 
4.2.3 Citizen engagement before workshop 
We recruited participants by directly approaching individuals in the busy walking areas in 
the town of Alloa. The aim of this recruitment strategy was to achieve a cross-section of 
residents living in the Clackmannanshire area, with a geographic emphasis on areas near 
the shoreline. Participants were told the purpose of the research was to understand how 
residents think about their local landscape and future plans to inform local planning 
decisions. Participants were offered a £40 participation fee to be paid at the end of the 
workshop. Individuals were invited to bring a family member or a friend to encourage 
attendance. Bringing children was encouraged, and extra support was offered to 
individuals with health issues or child care duties. 
4.2.4 Workshop programme 
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The workshops lasted five hours, beginning with an introduction, followed by seven 
exercises as part of the valuation process, and a follow-up questionnaire (Table 2). The 
workshop introduction, Shoreline Choices and follow-up questionnaire were facilitated 
by the lead researcher in plenary and tasks were completed individually. The Landscape 
and Shoreline Deliberation were group discussion -based exercises that were led by a 
trained team of facilitators in groups of three to seven participants. During Landscape 
and Shoreline Deliberation, facilitators encouraged discussion on motivations and 
storytelling so that narrative expressions could be captured. For larger groups, facilitators 
were supported by a scribe to help write down place names. The discussions were audio 
recorded for all groups.  
Each part of the valuation process, which is composed of Steps 2-5 in Table 2, addresses 
a different combination of the five orientations of value framings (space, use, ethical 
position, expression and process), as indicated by the colour-coded ticks in Table 2. 
Step Topic Time 


















2 Shoreline Choices     ✔ 10 min 
3.1 Landscape 
Deliberation 
✔✔ ✔ ✔✔ ✔  30 min 
3.2 ✔✔ ✔ ✔✔ ✔  30 min 
3.3  ✔ ✔✔  ✔✔ 30 min 
4.1 Shoreline 
Deliberation 
 ✔ ✔✔ ✔✔  15 min 
4.2  ✔ ✔ ✔✔  15 min 
5 Shoreline Choices    ✔ 10 min 
6 Follow—up questionnaire 5 min 
   
 
Table 2. The Inner Forth workshop programme consists of three main valuation tasks (Steps 
2-5). The colour-coded ticks indicate which orientation is addressed in each task. The 
overview does not include time for lunch and coffee breaks.  




Altogether 109 people participated in the workshops, from a cross section of residents 
living in Clackmannanshire (Figure 2). Participants had lived in the Inner Forth area for 
28 years on average. About 35% of participants live in areas of South-East Alloa (‘bottom 
end’), Clackmannan, Sauchie, Tillicoultry and Tullibody, which fall within the 20% most 
deprived areas in Scotland (Scottish Government 2016a). Majority of participants live in 
Alloa, within short walking distance from the areas where participants were recruited, and 
workshops were held, whereas five percent of participants live outside the 
Clackmannanshire area in Falkirk, Kincardine and Bridge of Allan. Amongst those 
participants who are employed, people with professional roles (e.g. engineering and 
education) were somewhat overrepresented and those with elementary roles, such as 
property maintenance, were underrepresented. The demographics are described in full 
detail in Appendix D. Altogether eight percent of people approached during recruitment 
took part in the workshops.  
Figure 2. Altogether 109 citizens took part in the workshops organised in Alloa Town Hall 
on the shores of the Inner Forth. The three main valuation tasks in the workshop 
programme were Shoreline Choices (top left), Landscape Deliberation (right) and Shoreline 
Deliberation (bottom left). 




To compare how landscape features mentioned during spatially explicit and implicit 
framings were different for Landscape Deliberation, majority of the 331 different 
landscape features were grouped into six categories:  
• roads and paths (people described routes along which they walk, cycle or drive to 
enjoy or experience natural surroundings) 
• history, art and architecture (features or places of cultural heritage that are immersed 
in the natural landscape) 
• woods (diverse and frequently mentioned places of appreciation between the 
villages and towns) 
• parks and nature reserves (places of outdoor recreation and/or natural heritage) 
• other natural landscape elements (hills, islands and rivers) 
• villages and towns (trees, flora and wildlife living in built-up areas).  
These categorisations of landscape features were also used for use and ethical position 
during Landscape Deliberations. This broad categorisation was not applied to the 
remaining less implicit and intangible aspects of landscape value (for example, senses and 
feelings). 
For Landscape Deliberation (Figure 3), the spatially explicit exercise resulted in a similar 
set of landscape features as the spatially implicit exercise. During both exercises, the 
participants discussed their experiences in both the natural and the man-made landscape: 
villages, paths, parks and old buildings. For the spatially implicit framing, the discussion 
also covered less tangible aspects of the landscape relating to seasonal change, senses and 
feelings, emotional and physical health and wellbeing: 
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If you are having a hard day, and you go for a wee walk along the river, you’ll hear the running 
water sound, and that can in my opinion soothe or calm, mental health and wellbeing, for who people 
have done through a lot, it is great to be there, the smell of the spring time, the honey suckle, wild 
garlic, and the skies, we have got the most beautiful skies (workshop participant, 28.11. 2015). 
For Shoreline Deliberation (Figure 4), biodiversity and experiential practices were more 
important in the spatially explicit exercise, whereas flood and erosion control were 
considerably more important in the spatially implicit exercise. Five groups added benefits 
relating to ‘health, wellbeing and fitness’ before voting, which was more important in the 
spatially implicit exercise. Overall, biodiversity and flood and erosion control were the 
most important benefits provided by the shoreline. 
Figure 3. A comparison of how the workshop participants described the landscape during 
spatially explicit (blue) and implicit (brown) framings. The themes highlighted in the centre 
summarise key themes that were covered during both framings. Spatially explicit framings were 
used in Steps 3.1 and 3.2, and implicit framings during Step 3.3. The data was collected from 
the 20 groups in the five workshops in Alloa Town Hall.  




For Landscape Deliberation (Figure 5), we recorded 11 visits, and 14 places or features 
of appreciation on average per participant. When the reported frequency of the visits is 
considered, we recorded an average of 210 annual visits per participant. Parks and nature 
reserves (34% higher) and roads and paths (3% units higher) gained higher use values 
compared to their non-use values. Woodlands gained a two-fold non-use value compared 
to the respective use value. Twelve different woodlands were mentioned for appreciation, 
whereas only nine woods were assigned a use value. Woodlands were appreciated for 
being “brilliant places to have in the world, because the provide us with a lot of oxygen 
and they should never be chopped down (workshop participant, 24.10.2015)”. Recent 
changes in woodland areas were described to have impacted people’s habits to walk in 
the woods: 
Figure 4. A comparison of how the workshop participants described the shoreline during 
spatially explicit (blue) and implicit (brown) framings. The relative importance of shoreline 
ecosystem services and biodiversity is indicated by the proportion of votes it received. Spatially 
explicit framing was used in Step 4.1, and implicit framing during Step 4.2. The data was 
collected from the 20 groups in the five workshops in Alloa Town Hall.  
of 
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There were some lovely woods that we used to walk with my kids and with the dogs because we liked the trees 
and the grasses. Now they are gone because of a commercial plantation. I have not actually walked there since 
(workshop participant, 14.11.2015). 
Participants told how they had “lost countless species around here (10.10.2015)”, and 
concerns were raised that “there is not going to be anywhere for the birds, the deer, [and] 
the fish to go (27.2.2016)”. One group put forward that “it is time to start reintroducing 
some of them, [and] maybe get some of the woodland back (10.10.2015)”. 
For Shoreline Deliberation (Figure 6), votes for experiential and physical practices were 
highly variable between the twelve shoreline parcels and the participant groups, and as a 
result, not significantly different at a 95% confidence level. Participants did not explicitly 
differentiate between experiential and physical practices in the discussions during the 
exercise.  
 
Figure 5. A comparison of how the workshop participants described the landscape during use 
(light blue) and non-use (dark green) framings. The relative importance of landscape features is 
indicated by the proportion of mentions it received. Use and non-use values were elicited using 
different coloured stickers in the mapping exercise during Steps 3.1 and 3.2. The data was 
collected from the 20 groups in the five workshops in Alloa Town Hall.  
   
84 
 
4.3.3 Ethical position 
For Landscape Deliberation (Figure 7), participants assigned an almost four-fold 
anthropocentric value to roads and paths, and a 34% higher value for ‘architecture, history 
and art’, compared to the biocentric equivalents. Many of the mentioned roads and paths 
were back roads between the ‘Hillfoots villages’, shoreline paths, and disused railways for 
walking and cycling. The most often mentioned place for ‘architecture, history and art’ 
was the recently developed urban green space Helix, which is home to thirty-metre high 
sculptures known as the ‘Kelpies’ that symbolise the mythical water spirits of lowland 
Scotland, often appearing in the form of a horse.  
Figure 6. A comparison of the relative importance of use (light blue) and non-use (dark green) 
values for the shoreline. The use value is based on the number of votes for activity-based 
interactions with the shoreline, whereas non-use value is based on intellectual or mental 
interactions with the shoreline. The length of the bar indicates the average proportion of votes 
received across the 20 groups in the five workshops in Alloa Town Hall. The variation is 
estimated based on the standard error of the mean. Use and non-use values were elicited using 
different coloured stickers during Steps 4.1 and 4.2. 
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The biocentric value for villages and their surroundings was 29% higher than their 
anthropocentric value. Out of the 25 towns and villages were mentioned, village area of 
Cambus by the Inner Forth shores was most important, valued for its shoreline features 
like the harbour, old weir and sand banks, but also the historical dovecot and whisky 
distillery.  
For Shoreline Deliberation (Figure 8), anthropocentric features gained considerably more 
votes than biocentric features. This difference as more considerable during the spatially 
implicit (3.9 times more often) than the spatially explicit (2.7 times more often) exercise.  
Figure 7. A comparison of the relative importance of different landscape features during 
anthropocentric (green) and biocentric (black) framings. The relative importance of landscape 
features is indicated by the proportion of mentions it received. Anthropocentric values were 
elicited during Step 3.1, whereas biocentric values were elicited during Step 3.2. The data was 
collected from the 20 groups in the five workshops in Alloa Town Hall.  
 




For Landscape Deliberation (Table 3), all of the ten most often listed landscape features 
were spatially explicit, apart from ‘animals and insects’, which includes all mentions and 
stories of animal and insect life in the area that were not in relation to any specific place. 
The most often mentioned feature is ‘Gartmorn Dam’, an easily accessible and scenic 
country park that is a popular area for recreational walks and birdwatching, and rich in 
industrial history. The list also includes a village near the shoreline (Cambus), local 
woodland (Devilla), a historic and picturesque town by the river (Culross), the urban park 
with prominent public art (Helix), local hills (Ochil Hills), Alloa Town and its 
surroundings, local ponds, and a range of animals and insects.  
Participants described three types of perceptions relating to the landscape features in 
Table 3: aesthetic qualities of different places, observations of seasonal change, and 
Figure 8. A comparison of the relative importance of anthropocentric (green) and biocentric 
(black) values for the shoreline. The anthropocentric value is based on the number of votes for 
ecosystem services provided the shoreline, whereas biocentric value is based on the votes for 
biodiversity on the shoreline. The length of the bar indicates the average proportion of votes 
received across the 20 groups in the five workshops in Alloa Town Hall. The variation is 
estimated based on the standard error of the mean. The anthropocentric and biocentric values 
were elicited using different coloured stickers during Steps 4.1 and 4.2. 
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remarks of  historical change. The discussions also revealed four types of social values 
associated with the landscape features in Table 3. Participants shared experiences and 
memories regarding five of the listed features; expressed gratitude for having these places 
in their area; they were valued for providing space for nature (preservation of nature); and 
for being places of importance for many people living in the area (shared values). 
For Shoreline Deliberation (Figure 9), participants discussed the twelve tidal land parcels, 
and allocated altogether 254 votes (average 2.33 per person) towards the parcels. Four 
core themes were identified from discussions regarding the shoreline parcels: views 
Table 3. A comparison of quantitatively and qualitatively expressed values for the ten most 
important landscape features in the Inner Forth. The ten most important features were selected 
on the basis of how often they were mentioned in maps and lists (quant.) and in discussions 
(qual.) during Steps 3.1-3.3 in the citizen workshops in the Inner Forth. The symbols, which 
indicate perceptions and social values local residents associated with landscape features, is based 
on qualitative analysis of the discussion during steps 3.1-3.3. The table is compiled based on 
maps, mind maps and audio transcripts collected in the 20 groups in the five workshops in Alloa 
Town Hall.  
a 
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regarding land use and management, notions of environmental history, and expressions 
of use and appreciation. 
The discussions regarding the shoreline predominantly regarded their recreational uses 
and aesthetic qualities. Three of the highest ranked shoreline parcels (which each received 
over ten percent of total votes each) were valued for different reasons:  
• Cambus, a shoreline area by the village of Cambus with tidal pools and cycle paths, 
is a widely known and used nature-based recreational area, most valued for 
opportunities for enjoyment, outdoor activities and education, receiving 28% of the 
votes for experiential and 25% of the votes for physical practices.  
• The Black Devon Wetlands, a newly established nature reserve, which many 
participants had recently become acquainted with, and also referred to as the ‘Devon 
Marshes’, was highly valued for the same socio-cultural benefits as Cambus (24% 
of physical and 17% of experiential practices), but also for biodiversity (24% of 
votes) and flood regulation (20% of votes).  
• The Inch of Ferryton, which was known by few people to be a privately owned site, 
but not a familiar place to most participants, was highly valued for wildlife 
protection (23%) and water filtration benefits (20% of votes).  




Figure 9. A comparison of quantitatively and qualitatively expressed values for the twelve 
shoreline parcels where wetland habitats could be restored or enhanced. The relative 
importance of the twelve shoreline parcels (A-L) is indicated in italics, based on the 
proportion of votes allocated by the workshop participants during Shoreline Deliberation 
in the Inner Forth.  The parcels were associated with different combinations of the four 
main themes (their history, views regarding the sites, how they were appreciated and use) 
that were identified based on qualitative content analysis of the discussions during Steps 
4.1 and 4.2. Illustrative quotes for each parcel are included on the right. 




For Landscape Deliberation (Figure 10), majority of the features participants listed were 
mentioned both before and after the reflective intervention; some were mentioned only 
after the intervention; and very few were only mentioned before the intervention. 
Features that were mentioned only before the reflective intervention included physical 
practices, like canoeing in the river. Features that were mentioned both before and after 
the reflective intervention include art, local places, natural landscape elements, flatness 
and sense of a rural place in the landscape, and its medieval heritage. After the 
intervention, participants also listed aspects relating to sensory experiences, maritime and 
industrial heritage, senses and feelings, seasonal change, health and wellbeing.  
For Shoreline Choices (Figure 11), mean willingness to donate is lower after the valuation 
for all three attributes: managed realignment (30% decrease), conservation actions (29% 
decrease) and recreational paths (93% decrease). The absolute decrease in willingness to 
donate is most considerable for conservation actions, from £5.20 to £1.52. For 
recreational paths, the mean donation drops from £1.78 to a slightly negative value (-
Figure 10. A comparison of how the workshop participants described the landscape before (grey) 
and after (yellow) the reflective interventions during the mind mapping exercise (Step 3.3). The 
themes highlighted in the middle summarise those key themes that were important before and 
after the intervention. The data was collected from the 20 groups in the five workshops in Alloa 
Town Hall.  
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£0.13). For managed realignment, the value remains relatively highest despite the 
observed decrease (from £6.41 to £4.46). Results of the more detailed statistical analysis, 
including  the statistical significance of the impacts of the deliberative process on values 
in a choice experiment is included in Table 3 and Table 4 in 5.6.2.  
4.4 Discussion  
4.4.1 Discussion of results 
We have taken a previously unexplored approach to integrated valuation of ecosystem 
services: first considering the ways in which the public may not be able to articulate their 
values for ecosystems, and then designing a suite of valuation exercises that attempt to 
overcome those barriers. We find that the different framings of use, space, ethical position 
and expression produce different valuation outcomes, apart from use and non-use values 
in the shoreline. We also find deliberative valuation processes to produce different 
outcomes for both the shoreline and the wider landscape. The importance of valuation 
Figure 11. A comparison of shoreline values between Steps 2 (grey) and 5 (yellow), based on 
participants’ hypothetical willingness to donate for increases in the three shoreline attributes 
(restoration, conservation and creation of paths). All 109 workshop participants completed the 
choice task individually in Steps 2 and 5. Willingness to donate for an increase in the shoreline 
attributes was estimated using a random parameter logit model.  
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framings and processes in determining the valuation outcomes suggests that narrow 
framings and processes in participation can exclude participants’ world views from the 
valuation outcomes.  
 Space 
We learned that spatially explicit valuation exercises may not be appropriate for ecosystem 
services that are poorly understood by the participants. This is potentially the case for 
flood and erosion control in our study, which was identified to be a new or vaguely 
understood concept for many participants (described in detail in 5.6.1). Flood regulation 
was nevertheless the most important benefit in the spatially implicit ranking exercise. 
Conversely, when the participants were asked to value flood regulation on a map, its 
relative value dropped by 44%, implying that it was difficult to identify specific places 
where it was needed. This finding poses a challenge for the increasing calls to adopt 
spatially explicit valuation approaches (Scholte et al. 2015): it may not only be the 
familiarity with the geographic area that introduces a bias towards familiar features (Van 
Berkel and Verburg 2012), but also the familiarity with the ecosystem service itself. 
An alternative explanation for the difference in flood regulation value is that the spatially 
explicit framings prompt participants to consider their values more strictly in a localised 
context, weighing up the benefits against their local priorities. According to this premise, 
the relative importance of flood regulation dropped because participants felt that flood 
regulation was not as high priority in their local area.  
The spatially explicit exercise revealed interesting differences in the socio-cultural values 
held for different shoreline land parcels, providing insights to shoreline management (de 
Groot et al. 2010; Poe et al. 2014). For example, Cambus did not stand out as a place of 
high biodiversity value, even though it is home to a small wetland reserve, highlighting an 
interesting mismatch between the biophysical characteristics and people’s perceptions. 
This suggests that more knowledge sharing could help in raising public awareness of the 
biodiversity benefits the site provides.  




This study brings attention to how the use and non-use framings provide different insights 
to ecosystem value, as is recognised in the Total Economic Value framework (Boardman 
2006), but rarely considered in empirical studies (Klain and Chan 2012). The discrepancy 
was particularly prevalent for woodland values in the Inner Forth: difference between the 
use (9% of all mentions) and non-use values (20% of all mentions) of woodland (4.3.2), 
together with the stories of recent changes and of concern, imply a mismatch in the supply 
and demand for woodland ecosystem services. The stories (4.3.2) point to a downward 
trend of woodland species and recreational uses, indicating a decline in the supply of 
ecosystem services. The high non-use values suggest that, even though they were not 
directly used, socio-cultural benefits and wildlife preservation were in high demand 
amongst the Inner Forth residents. This discrepancy, together with observations of 
increased timber production, provide a tentative qualitative indication of an emerging 
trade-off between cultural and provisioning woodland benefits. 
Ethical position 
We find that nature in villages and towns, where wildlife lives in close contact with 
humans, were the highest regarded category of landscape features, especially from a 
biocentric point of view. These biocentric values were voiced in the workshops as the 
need to protect wildlife from the impacts of human activities. This finding is linked to 
one of the key dilemmas of urban ecology, arising from the tension between people’s 
biocentric values for wildlife in the urbanising settlements, whilst at the same time, the 
frequent notions of people’s dependence on and the celebration of local nature in the 
everyday lives. This conundrum can also be thought of as a trade-off between the use and 
the non-use values of cultural ecosystem services: the instrumental benefits versus the 
altruistic, bequest and existence values (Kenter et al. 2015).  
This trade-off between biocentric non-use values and the impacts of different human 
activities on local wildlife is challenging to resolve as social-ecological systems continue 
to be rapidly built up (Haase et al. 2014), however, it can be mitigated for by changes in 
land use and management. For example, nature in the villages and towns of the Inner 
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Forth can be conserved and enhanced in many ways to mitigate this trade-off. 
Recreational parks, derelict land and riversides can be reframed and managed as corridors 
and stepping stones for wildlife (Breuste 2011). Street trees can be conserved and 
replanted, green roofs built, and allotments established in communal spaces to create 
more space for nature in urbanising settlements. If urbanisation is coupled with the 
creation of shared social spaces for deliberation and collaboration, it may foster active 
citizenship to “mobiliseresources and to act in the public policies in order to protect the 
rights and take care of common goods” (Moro 2012), including the ecology of urban 
areas, as demonstrated by Colding et al. (2013).  
 Expression 
The discussion so far from the perspectives of space, use and ethical position has already 
illustrated how useful both quantitative and qualitative expressions are in providing 
insight in participatory valuations. Here we consolidate this argument using the Gartmorn 
Dam as an example, which we found to be the most important place for people in the 
Inner Forth. The Gartmorn Dam was given overwhelmingly high attention out of the 331 
features and places mentioned in both the participatory GIS and the discussions (Table 
3), obtaining over twice as many mentions than the second most frequently mentioned 
place. The quantitative pattern of demand for ecosystem services, which revealed the 
importance of Gartmorn Dam, is interesting from a public policy perspective, as it can 
help to guide the allocation of existing resources (Brown et al. 2014) for land use planning 
and management (Brown and Donovan 2014). It was, however, only the qualitative, often 
spatially implicit and sometimes also deliberated values that revealed the past and current 
processes that underpin the hot spots of socio-cultural value, such as Gartmorn Dam. 
This finding challenges the use of participatory GIS applications (e.g. Rantanen and 
Kahila 2009) as tools for socio-cultural valuation. We find that the deliberative discussions 
to unveil deeper held associations of value, similarly to Kenter et al. (2016a): the high 
popularity of Gartmorn Dam was based on the aesthetic experiences, knowledge about 
its’ historical past, and feelings of gratitude.  




Whereas Pascual et al. (2017) view deliberation as an integrative tool for resolving 
conflicts over values in integrated valuation, we have utilised it to facilitate reflection, in 
order to elicit deeper-held values for the Inner Forth landscape, but also to illuminate the 
impacts of the valuation process on the values elicited. We found the reflective 
deliberative intervention to shape the outcomes the deliberative discussion: participants 
dwelled deeper into the underlying factors and processes of socio-cultural benefit, such 
as the sensory experiences, notions of heritage, senses and feelings, and the impacts on 
health and wellbeing.  
Our findings from the Shoreline Choices also support the idea of the valuation process 
shaping the outcomes of participation: at the end of the workshop, participants were 
willing to donate less towards shoreline changes (Figure 11; detailed statistical analysis 
later in 5.6.2). As we discuss later in 5.7.1, it remains unclear why they are willing to donate 
less. Participants are potentially considering the task and the hypothetical donation more 
seriously, or they become pickier about the changes they would like to see on the 
shoreline. Kenter et al. (2016a) and Kenter (2016a) also found participants to consider 
changes in the attributes more carefully after deliberations, resulting in decreased WTP.  
4.4.2 Discussion of methods 
Participants were asked to consider how much they are willing to donate towards 
shoreline changes, which presents three types of barriers to articulating values: familiarity 
with the idea of, agreement with the idea of, and ability to donate money. Firstly, 
participants may not be familiar with the idea of donating money, which presents a barrier 
particularly in subsistence-based economies. Higuera et al. (2013) demonstrate how this 
barrier can be overcome by using time as a currency of donation instead of money. 
Secondly, participants may not agree with the idea of donating money. This was a potential 
source of concern for the 5% of the participants who were not satisfied or did not want 
to complete the choice tasks, which is explored in further detail in 5.6.2 and Table F1 in 
Appendix F. Thirdly, participants may not be able to donate due to financial or social 
constraints. We attempted to overcome this barrier by setting a low minimum monthly 
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donation (£2), but even so, participants with more financial income could choose from a 
wider range of options than those who could not donate higher amounts. We also framed 
the monetary attribute as a donation instead of an increase in tax, as this would have 
excluded participants who do not pay tax due to e.g. unemployment.  
Carrying out the valuations in groups prevents us from assessing how many participants 
faced the barriers mentioned above, in the framing of the valuation. When valuations are 
done in an interview setting, this assessment is possible: for example, Klain and Chan 
(2012) found that nine out of 25 interviewees did not want to assign quantitative measures 
of importance because they did not want to imply that places of importance can be 
ranked, and for seven out of the thirty interviewees it did not make sense, or they did not 
want to assign their ecosystem service values to specific places. On the other hand, the 
spatial and quantitative tasks in this study were not only output-driven tasks, but also tools 
for conversation, which could have reduced resistance to spatial and quantitative 
framings.  
The research design of the participatory valuation consisted of numerous steps to address 
the different framings and processes during the workshops. This type of approach is often 
not feasible, which makes our approach unpractical to implement if time and resources 
are limited. Our findings suggest that some of the framings could be aligned to reduce the 
number of activities for shorter valuation tasks. For example, spatially fuzzy or implicit 
features, like Ochil Hills and ‘animals and insects’, were mentioned relatively more often 
in discussions than in the participatory maps (Table 3), suggesting that spatially implicit 
and qualitative framings can be clustered together.  
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4.4.3 Implications of results and future research 
Our findings provide clues to how different world views (ecological, socio-cultural and 
economic) can be integrated to participatory valuation studies in practice. In the 
following, we outline how capturing the ecological and socio-cultural world views provide 
particularly useful information to support policy developments that reflect citizens’ goals, 
principles and values. The economic world views, on the other hand, are best captured 
by tangible metrics that highlight hot spots of social demand to support priority setting 
in practical landscape management.  
Ecological world views, which emphasise the ‘safeguarding resilience and ecological 
integrity’ were found to be best captured by appreciation-based (i.e. non-use) and, not 
surprisingly, biocentric framings. The questions about the non-use values of the local 
landscape prompted relatively more mentions of woodlands, which were highly regarded 
for their ecological importance, implying high intrinsic values, which are associated with 
ecological world views. Our findings also highlight how the inclusion of biocentric 
framings in social valuations allows people to share their wildlife experiences and which 
species they care for; however, it does not necessarily reflect ecological conservation 
priorities. The biocentric framings did not emphasise places of most pristine nature, 
instead, they brought up places of everyday interaction between nature and people in 
villages and towns. Future work on eliciting ecological world views held by the public 
should be co-produced more closely with local policy-makers, to allow the findings to 
feed directly into deliberations on whether the existing policies reflect citizens’ values.  
Socio-cultural world views that focus attention on the ‘well-being of present and future 
generations’ (Boeraeve et al. 2015) are well captured through qualitative, anthropocentric 
and deliberated expressions. These expressions reflected benefits associated with health, 
well-being, and sensory experiences. The anthropocentric framings, when expressed 
spatially explicitly, pointed towards paths and historical heritage features (e.g. castles and 
ruins) that were important places for recreation. The qualitative framings, helped to 
understand the underlying socio-cultural context for quantitative patterns of value, as 
participants shared knowledge, expressed moral considerations, and why they used or 
appreciated different places. The deliberated framings aligned closely with the qualitative 
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framings: we found that the reflective deliberative intervention prompted notions of 
deeper held values relating to heritage, senses and well-being in the landscape. A 
workshop format, which allows for deliberations and discussion, is therefore a good 
platform for capturing socio-cultural values in decision-making. Similarly to the point 
made above on ecological world views, future work on eliciting socio-cultural world views 
should be knit more closely with policy, so that policy-makers can reflect directly on 
whether existing policies reflect socio-cultural needs, goals and principles. 
The economic world views, underlining ‘economic efficiency and long-term viability’ 
(Boeraeve et al. 2015) were best reflected through use-based, spatially explicit and 
quantitative measures, as they better capture the benefits that individuals derive from 
different places in their day-to-day life. These tangible measures provided a better 
understanding of which parks, landscape elements, villages and paths were most used and 
appreciated, which can be used to allocate resources in planning. The use values highlight 
where resources need to be directed to support socio-cultural benefits, for example, the 
maintenance of parks and paths.  
These observations take us to three key recommendations for future research in 
integrated valuation of ecosystem services: 
1) To facilitate the inclusion of ecological world views, valuation exercises should 
include questions and tasks that enable participants to articulate non-use values (e.g. 
appreciation), but also allow to place special importance on biocentric viewpoints (e.g. 
space for nature). 
2) To facilitate the inclusion of socio-cultural world views, valuation exercises should, in 
addition to the above-mentioned recommendations, allow qualitative expressions of 
principles and importance (e.g. story-telling), as well as deliberation on values (e.g. 
group discussions), and placing special importance on benefits to people (e.g. green 
spaces to enjoy).  
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3) To facilitate the inclusion of economic world views, valuation exercises should, in 
addition to the above-mentioned recommendations, enable the articulation of use-
based (e.g. visits), spatially explicit (where) and quantitative expressions of value 
(scoring or WTP).  
4.4.4 Conclusion 
This integrated valuation of ecosystem services with citizens in the Inner Forth asks how 
different framings and processes of participation lead to different valuation outcomes. 
We find quantitative, use-based and spatially explicit values, which emphasise economic 
world views, to provide the pattern of demand for ecosystem services. Qualitative, 
deliberated and anthropocentric values, which best reflect socio-cultural world views, 
provide a better understanding of the social processes leading to the demand for 
ecosystem services. Finally, we find that the biocentric orientations of value 
(unsurprisingly), together with non-use values, to best reflect the ecological world views. 
Our findings challenge researchers to consider whether their standardised methods for 
valuation, such as participatory GIS, choice experiments or other ecosystem services 
tools, may be too narrow in their framing and process, to the extent that the intended 
participants who hold incompatible world views are excluded. Considering these aspects 
supports the field of ecosystem services to develop better processes for participatory 
integrated valuation. 
 









Deliberative framework for addressing awareness 
gaps in environmental valuation: Choice experiment 
with citizens in the Inner Forth, Scotland 
Authors: Anja Helena Liski, Mark J. Koetse, Marc J. Metzger 
Manuscript submitted to a special OPERAs issue of Regional Environmental Change. 
5.1 Introduction 
Values we hold underpin the formal and informal decisions we make, including those 
affecting the environment (Schwartz 1992; Bardi and Schwartz 2003; Stern et al. 1999). 
Environmental valuation describes the values that individuals, groups or institutions hold 
for environmental features (such as water quality or biodiversity), with the aim of 
informing environmental decision-making, such as choosing between alternative land use 
options (Lienhoop et al. 2015). These decisions can be undermined, if they are informed 
by valuations in which the participants were not sufficiently informed (Fischhoff 2000). 
We address this issue of awareness gaps in environmental valuation using deliberative 
choice experiments.  
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This paper addresses awareness gaps through knowledge sharing from both local and 
expert perspectives. Knowledge held by experts, such as researchers, can help to 
understand how local areas are influenced by for example global changes (Anthony et al. 
2009) or underlying ecosystem functions (Scarano 2006), or the extent to which an 
ecosystem is unique and irreplaceable (Le Saout et al. 2013). In contrast, local knowledge 
is often moral, qualitative and based on empirical observations, depicting the ecology and 
human uses of a specific area (Folke 2004). Studies so far on deliberative environmental 
valuation have not explicitly differentiated between local and expert knowledge.  
Expert and local knowledge are underpinned by different world views (Shi et al. 2016; 
Milfont 2012; Ajzen et al. 2011), which are also exposed when knowledge is shared in 
deliberative interventions. This results in social learning (Webler et al. 1995), as individuals 
become more aware of different world views, helping participants situate the knowledge 
that others project in their point of view, but also by revealing any shared values amongst 
individuals and groups (Kenter 2016b).  
Weaving in expert and local perspectives requires a shift away from the common fast-
track formats, such as surveys or online questionnaires, which rely heavily on participants’ 
existing awareness of knowledge and world views. Deliberative formats, such as 
workshops presented here, allow for both social learning through group-based discussion 
tasks (e.g. Crum et al. 2009) and individual learning through e.g. repeated rounds of a 
choice experiment, as participants learn to complete choice tasks (Carlsson et al. 2012).  
In this Inner Forth case study, we develop and test a deliberative framework for 
addressing awareness gaps in environmental valuation. Few studies (Bullock and Kay 
1997; Alvarez-Farizo et al. 2007) so far have emphasised the importance of addressing 
awareness gaps in their method, explicitly diagnosing awareness gaps and designing the 
deliberative interventions to address these gaps. We take participants’ awareness as the 
starting point to direct the design of deliberative interventions and measure their impact 
on participants’ WTP using a choice experiment. We incorporate expert knowledge in the 




knowledge and views regarding the Inner Forth are brought into the valuation through 
discussion to share information about the area and reveal local attitudes and practices. We 
show that addressing participants’ awareness gaps considerably changes their preferences 
and willingness to donate towards shoreline management measures.  
The primary aim of this study is to develop a deliberative framework to address citizens’ 
awareness gaps from both expert and local perspectives during environmental valuation. 
We then apply this framework to measure how participants’ WTP for natural flood 
management measures changes after deliberative interventions in a workshop. The 
second aim is to measure the impact of the valuation format (face-to-face interview or 
workshop) on the elicited values. We hypothesise that the deliberative interventions 
impact WTP, as participants learn socially and individually during the choice tasks and 
deliberative interventions. We also hypothesise that the choice models perform better, as 
clearer preferences emerge, and the preferences converge towards others in the group. 
The impact of the interventions and the format is measured in WTP, and the process of 
deliberation is documented and reported qualitatively.  
We first review the literature on deliberative valuations so far (5.2), describe the Inner 
Forth shoreline (5.3) and the proposed deliberative framework for valuation (5.4), 
followed by our methods (5.5), the results (5.6) and the discussion (5.7).  
5.2 Literature review of deliberative valuation 
We find eight studies where the emphasis has been on testing the impacts of expert-driven 
deliberation on willingness to pay. Expert perspectives can be brought into the valuation 
through interventions that combine presentations, discussion to clarify and ask further 
questions, and time to deliberate on the information between sessions. The findings have 
been mixed: Álvarez-Farizo and Hanley (2006), Bergstrom et al. (1990) and Robinson et 
al. (2008) found preferences to change, whereas MacMillan et al. (2006), Dietz et al. 
(2009), and Christie and Rayment (2012) do not find significant changes in preference 
and WTP. Christie et al. (2006) and Robinson et al. (2008) find that information and 
opportunities to discuss and ask questions improve the overall performance of the models 
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estimated, and Shapansky et al. (2008) and Alvarez-Farizo and Hanley (2006) observe 
preference convergence within the group.  
Local perspectives have been the focus of several deliberative environmental valuation 
studies (Álvarez-Farizo et al. 2007; Kenter et al. 2011; Völker and Lienhoop 2016; Kenter 
et al. 2016a; Webb et al. 2016), which find discussion-based interventions to increase 
awareness of local knowledge and world views through social learning (Reed et al. 2010). 
Kenter et al. (2016a) and Kenter (2016a) find WTP to change after deliberations on local 
knowledge, whereas Lienhoop and Völker (2016) do not observe statistically significant 
impacts on WTP. Kenter et al. (2011) find that many ecosystem services become priceless, 
as participants become unwilling to trade off attributes for cost. Kenter (2016a) finds 
WTP confidence intervals to increase, as participants undergo systemic learning and 
better understand others’ world views.  
We find eight deliberative environmental valuation studies that compare workshops and 
interviews as valuation formats (Falk-Andersson et al. 2015; Lienhoop and Macmillan 
2007; Macmillan et al. 2002; Kenter et al. 2016a; Álvarez -Farizo and Hanley 2006; Christie 
et al. 2006; Lienhoop et al. 2005; Shapansky et al. 2008). Several studies show evidence 
that valuation format shapes preferences and WTP, for example, Kenter et al. (2016a) and 
Lienhoop and Macmillan (2007) find WTP to be higher in workshop formats as 
participants have more time to familiarise themselves with unfamiliar ecosystem 
ecosystems and services. However, Álvarez-Farizo and Hanley (2006) and Macmillan et 
al. (2002) find WTP to be lower in workshops because, for example in the latter study, 
participants take the payment aspect more seriously. Christie et al. (2006, n=53) and 
Shapansky et al. (2008, n=24) find that WTP does not differ between workshops and 
interviews, which could be explained by the poor model fit due to low sample size in the 
workshop choice experiments.  
We also find two studies that share a mixture of expert and local knowledge. Urama and 
Hodge (2006) find that it increases WTP for local landscape management, whereas 




features. Changes in WTP for unfamiliar features suggest that awareness gaps impact 
participants’ stated preference, and that addressing awareness gaps may mitigate the 
negative effects on values expressed in stated preference research.  
5.3 Inner Forth, Scotland 
The shoreline of the Inner Forth, located in the central belt of Scotland (Figure 1), mainly 
consists of reclaimed farmland, industrial brownfield, and remnant stretches of tidal 
marsh and mudflats. Industrial activities continue to cease, and new housing schemes are 
being developed in the low-lying lands by the shoreline. The Inner Forth is home to many 
neighbourhoods that are amongst the most socially deprived in terms of socio-economic 
factors, particularly health, crime, education and income (Scottish Government 2016a). 
The area has recently benefited from Heritage Lottery Funding to enhance the ecology 
and social use of green spaces and raise local awareness of its natural features (Inner Forth 
Landscape Initiative 2014). If sea levels  continue to rise at rates above the central 
estimates of the high emissions scenario (Lowe et al. 2009), which has been the case in 
the recent decades (Rennie and Hansom 2011), relative sea levels could rise by 54 cm by 
2080 compared to 1990 levels (Lowe et al. 2009).  
Stakeholders are investigating the possibility of realigning the river edge landward, a 
technique known as managed realignment, which has been proposed as an economically 
and environmentally sustainable option for climate change adaptation in the UK (Turner 
et al. 2007; Luisetti et al. 2011). Managed realignment would lead to the restoration of 
tidal marshes and flats in the area (Wolters et al. 2005). Furthermore, many of the existing 
tidal areas are in poor ecological status, which could be alleviated by undertaking active 
conservation measures. Local ecologists estimate that restoration and enhancement 
activities could lead to considerable increases in numbers of breeding wildfowl and 
waders. Access along the riverbanks is currently limited in many places due to poor 
condition or lack of paths. The Inner Forth area falls under four local municipalities, 
which poses further challenges for co-ordinated estuarine governance (3.2). This study 
focuses on residents living near the town of Alloa, which is near four of the sites where 
tidal habitats could be restored or enhanced (Figure 1). 





Figure 1. The Inner Forth is the inner section of the Firth of Forth estuary, which flows into 
the North Sea. The areas highlighted in blue (twelve parcels in total) indicate where coastal 
realignment or the enhancement of degraded tidal habitats could be carried out, based on 
several feasibility studies. A series of workshops was organised in Alloa, a town within walking 
and cycling distance from four out of the twelve tidal land parcels. 
5.4 Deliberative framework 
The deliberative valuation framework developed here consists of three steps: identifying 
and describing awareness gaps from expert and local perspectives, addressing the 
identified awareness gaps, and measuring impacts of addressing awareness gaps (Table 1). 
The valuation framework begins with a scoping phase followed by the valuation phase.  
During the scoping phase, participants’ awareness of knowledge and worldviews are 
tested in short interviews to identify and describe gaps that would make it difficult to 
respond to the valuation question. For example, participant may not be aware of an 
ecosystem service, or how other local people benefit from an area. The researcher can 
assess the awareness gaps qualitatively and/or quantitatively during the scoping phase.  
The valuation phase consists of deliberative interventions and valuation tasks, e.g. choice 
experiments, which are repeated before and after deliberations in the workshop. During 







to the valuation method. The process of deliberation is recorded on audio recordings, 
notes and/or participatory drawings or maps. 
The impacts of the valuation format are tested by also carrying out the tasks in a face-to-
face interview. The workshops and interviews differ in terms of the time invested, travel 
effort, individual attention received, social dynamic and compensation. Workshop 
participants give up several hours of their day and travel to a local venue, whereas 
interview participants only spend 10-15 minutes, and do not have to travel. The workshop 
participants receive instructions in plenary with limited opportunity to ask for clarification 
and help, and they are required to fill in their own responses, whereas interview 
participants receive an individual explanation and help with recording their responses. In 
the workshops, participation occurs in the presence and preceded by interaction with 
others. Workshop participants also receive a participation fee to compensate for their 
efforts and time of the workshop participants, and to attract demographic groups who 
may not otherwise attend.  
Both local and expert perspectives (C1 in Table 1) are considered with respect to the 
policy questions in the valuation task. Local perspectives are addressed through 
discussions with local community members to facilitate sharing of knowledge and views 
on the local area with respect to the policy question. Expert perspectives are addressed in 
the learning-based intervention, during which participants are exposed to expert 
knowledge and views on aspects of the policy question that were identified unfamiliar 
during the scoping phase.  
  








3. Measure impact 
A. Research phase Scoping Valuation (e.g. choice experiment) 








WTP for shoreline 
options before and 
after intervention 




WTP for shoreline 
options after 
intervention 
Table 1. The deliberative framework for addressing awareness gaps in environmental 
valuation. The table highlights how each step of the framework was put in practice in the 
Inner Forth. 
5.5 Methods 
In the scoping phase of the study we aimed to identify awareness gaps in local knowledge 
regarding shoreline biodiversity, ecosystem services and climate change. We interviewed 
altogether 53 citizens for 5 minutes to 1 hour to gauge their awareness of the local area 
and the shoreline. Statement scoring and pebble distribution exercises and, if time 
allowed, open-ended interviews were carried out by four researchers over four 
consecutive days. The questionnaires are in Box A1 and A2, and the interview details are 
in Box A3 in Appendix A.  
For the main study, we organised a series of five workshops for 109 participants in Alloa 
Town Hall on Saturdays between October 2015 and February 2016 and carried out face-
to-face interviews with 98 people in Alloa between November 2015 and August 2016. 




to-face interview participants took part in a single-stage choice experiment, whereas the 
workshop participants took part in a three-stage choice experiment with two deliberative 
interventions. Before the first stage of the choice experiment in the workshops, 
participants were given the same set of information in plenary (Box B1). All adult 
workshop participants were paid £40 at the end of the event.  
The recruitment process for both interviews and workshops is described in detail in 5.5.1, 
after which we explain how we addressed awareness gaps through deliberative 
interventions in section 5.5.2. The impact of the deliberative interventions is measured by 
performing a choice experiment at three stages in the workshop process (see Figure 2), 
and in section 5.5.3 we discuss choice experiment design. There are three supplementary 
documents in which the scoping (Appendix A), workshops (Appendix B) and the choice 
experiment (Appendix C) are explained in further detail.  
5.5.1 Recruitment of participants 
The majority of participants live within 1-5 km from the river Forth, primarily from 
Clackmannanshire. Focusing on residents from one area instead of the entire region limits 
the variability in preferences because respondents have a similar if not identical 
geographical reference point, making it easier to interpret changes in WTP due to 
deliberative interventions. Participants were directly approached on the busy pedestrian 
areas in Alloa (Figure 1) and invited to take part in an interview or workshop. Scoping 
phase interviews were completed in June-August 2015, the workshops were held in 
October 2015-February 2016, and face-to-face interviews were carried out in November 
2015-April 2016. Individuals who were invited to the workshop were encouraged to bring 
a friend or family member if that would make them feel more comfortable to attend. All 
participants filled in a background questionnaire before taking part in the study (Figure 
B1 in Appendix B). More details about the workshop methodology are included in 
Appendix B.  
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Figure 2. There were altogether five activities in the workshops, three of which were choice 
tasks (before and after both deliberative interventions).  
5.5.2 Addressing awareness gaps through deliberative interventions 
The learning-based intervention was delivered in the format of a 15-minute talk on climate 
change and shoreline ecosystem services in the area. Although expert views were not 
explicitly addressed, it was made clear that the workshops were a research-driven initiative 
and the presentation was given by a researcher. The content of the talk (Box B2 in 
Appendix B) was identical and delivered by the same team member in all workshops. 
Participants were given limited opportunity to ask questions during or after the 
intervention. Instead, the presenter followed up questions on an individual basis to avoid 





The discussion-based intervention was implemented in groups of 3-7 people and led by 
a team of relatively inexperienced but trained facilitators. The discussion-based 
intervention consisted of three parts that focused on the natural environment, coastal area 
and future drivers of change, which are explained in detail in Table B1 in Appendix B. 
Groups discussed and recorded important aspects of the natural environment in their 
local area (Step 4.1 in Figure 2); discussed the implications of managed realignment in the 
local shoreline (Step 4.2), and potential future drivers of change that would impact the 
shoreline (Step 4.3). Analysis of the discussions for the first two parts (4.1 and 4.2 in 
Figure 2) are not covered here, instead, they were analysed and presented earlier in 4.3. 
The drivers of change mentioned during the third part of the discussion-based 
intervention (Step 4.3 in Figure 2) were assigned codes based on the social-ecological 
systems (SES) framework (Ostrom 2009), to determine which SES variables were 
discussed the most during the intervention. A detailed description of this SES analysis is 
in Appendix E. 
5.5.3 Choice experiment design  
A choice experiment was implemented at three stages in the workshop process (see Figure 
2), specifically before and after both deliberative interventions in the workshop. For each 
stage a separate model was estimated, and the WTP obtained are used to determine the 
effects of both deliberative interventions. The same choice experiment was implemented 
using a standard face-to-face interview approach, and comparing face-to-face interview 
estimates with the workshop estimates allows us to identify the impact of the valuation 
format on participants’ preferences. Participants were also asked to complete a follow-up 
questionnaire after the third round of choice tasks to gauge perceived differences in 
preference and choice certainty.  
Attributes for the choice experiment were chosen based on the findings of the scoping 
phase (Table C1 in Appendix C). Furthermore, two additional pilot studies were carried 
out in Alloa prior to the main study to support the design of the choice experiment. The 
purpose of the first additional pilot was to test and improve the clarity of the choice tasks, 
and to determine appropriate levels for the monetary attribute (n=17). The purpose of 
the second additional pilot was to generate parameter estimates for the attribute levels 
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based on a fractional factorial design generated in NGene (version 1.1.1), which could 
then be used to generate an efficient statistical design (n=25, Box C1 in Appendix C). The 
design used for the main study is a D-efficient statistical design, generated in NGene. The 
statistical design consists of four different sets of choice cards, with six cards in each set. 
The interview participants were randomly assigned to one of the four sets. In the 
workshops, a different set was assigned to each of the five events. The first event was 
undersubscribed; therefore, the same set of choice cards was used in fifth event. The 
workshop participants completed the same set of choice cards at all three stages in the 
workshop, but the order of cards and options in each card were shuffled to avoid sense 
of repetition. 
Each choice card has three shoreline options. One out of the three is the status quo, and 
the two remaining options involve changes in terms of both the shoreline attributes and 
the monetary attribute. The three shoreline attributes are managed realignment, 
conservation actions, and recreational paths. The monetary attribute is a monthly 
donation during a period of five years to the Inner Forth Landscape Initiative, which 
implements landscape improvement projects, including habitat restoration, in the area. A 
donation-based attribute was selected instead of a tax-based attribute to include 
participants who are not employed. The attributes are described in full detail in Table C1 
in Appendix C. 
In the choice experiment the changes in the shoreline attributes occur in terms of 
magnitude of change and in terms of distance from Alloa. We distinguish four levels for 
each attribute: short distance, long-distance, medium and maximum level. The magnitude 
of change is low in the short-distance and long-distance attributes, medium in the 
‘medium’ level, and high in the ‘maximum’ level (Table 2). The distance from Alloa is 
short for ‘short-distance’ level, long for ‘long-distance’ level, whereas in ‘medium’ and 
‘maximum’ there are sites at short and long distance. The levels are represented by a set 






Distance Description of attribute level 
- Short-
distance 




Low Long Randomly selected combination of an equivalent 
number of land parcels that are far away from the 
resident areas, so that the effect of distance to the 
residence on attribute preference can be assessed. 
- Medium Medium Both Changes occur at both short and a long distance, in 
twice as many land parcels as in levels 1 and 2, with 
half of the parcels nearby and half of the parcels far 
away. 
- Maximum High Both Changes occur in all feasible land parcels. The exact 
number of sites for this level varies somewhat 
between attributes, depending on the number of sites 
where the attribute actually can change. 
Table 2. Description of attribute levels in the choice experiment. 
We expect short-distance attributes to be preferred over the long-distance attributes, as 
participants are expected to prefer increases in cultural and regulating ecosystem services 
closer to where they live. Participants are also expected to prefer medium levels over 
short-distance or long-distance, and maximum level over medium level, because 
participants are expected to prefer increases in magnitude of ecosystem services.  
All participants, regardless of the format (face-to-face interview versus workshop setting), 
were given the same information and instructions before completing the choice tasks 
(Box C2 in Appendix C). In the choice tasks, each option is represented by a map and a 
set of five statements to describe its implications in terms of breeding bird numbers, flood 
and erosion risk, access, recreational disturbance, habitat availability and ecological status 
of tidal areas. The donation involved is also stated for each option. The facilitator 
described the differences between the three options to reduce cognitive burden for the 
participant. Face-to-face interview participants were also asked which attributes affected 
their choice after each task, or at the end of the interview, depending on the time available 
(Figure C1 in Appendix C).  
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For measuring the impact of study format and deliberative interventions, we estimate four 
separate random parameter logit (RPL) models (Train 2009): the face-to-face interview, 
and three stages during the workshops. Applications of RPL models have shown that this 
model is superior to the standard multinomial logit model in terms of overall fit and 
accuracy of welfare estimates (e.g., Provencher and Bishop 2004). RPL models account 
for preference heterogeneity and repeated choices (Train 2009) and allow for deriving 
both mean WTP and WTP variance across individuals, giving us the opportunity to 
compare the impact of deliberative interventions on the entire WTP distribution. We 
dummy-coded the attribute levels in the model and used the ‘short distance’ attribute level 
as the reference point. We include random parameters for all attribute levels, except for 
the monetary attribute, because this is known to substantially inflate the variation in value 
estimates (Hensher et al. 2005). For each attribute level, we draw 1000 times from a 
uniform distribution using Halton draws. We applied the Poe test (Poe et al. 2005) to 
compare the mean WTP estimates, and the Mann-Whitney test (Mann and Whitney 1947) 
to compare the WTP distributions between formats and deliberative interventions.  
5.6 Results 
5.6.1 Scoping phase: identifying awareness gaps 
Many of the scoping phase participants held rich local knowledge, built on life-long 
experiences of living by the Forth: “The river Forth has always been part of my life. It 
should be cared for and looked after”. For others, the connection was less personal, and 
they had less local knowledge regarding the river, but nevertheless often a sense of 
responsibility for protecting local wildlife: “I am aware that there are wetlands but I’m not 
sure where they are. They are definitely important, poor birds have flown thousands of 
miles”. The latter quote above represents many of those that were interviewed who had 
little local knowledge of the shoreline areas. Many were not even aware that there are 




was important to have habitats for wildlife in the local tidal areas (Tables A1-A4 and 
Boxes A4-A5). The details of the scoping results are in Appendix A. 
Three out of 31 asked disagreed with the scientific view that Inner Forth is likely to 
experience climate change in the coming decades (Figure A1 in Appendix A), whereas no 
one disagreed with the view that nature on the shorelines should be protected and 
restored. For ecosystem services, many were not aware that tidal marshes and flats reduce 
erosion (38%) and regulate flooding (32%), but most participants agreed that they are 
important to have in the local area (83% and 93%, respectively). 
5.6.2 Valuation phase: addressing awareness gaps and measuring impact 
Altogether 109 participated in the workshops and 98 in the face-to-face interviews during 
the valuation phase (Figure 3). The response rates were 7% in workshops and 28% in 
face-to-face interviews. The population samples for both formats were representative of 
the Clackmannanshire population, but the sample for the face-to-face interview was 
somewhat more representative in terms of household ownership, age and employment 
(Table D1 in Appendix D). Amongst those participants who are employed, people with 
professional roles (e.g. engineering, education, academia and IT) were overrepresented 
and those with elementary roles (e.g. property maintenance) were underrepresented in 
both formats (Table D2 in Appendix D). The majority of participants live in Alloa, within 
short walking distance from the areas where participants were recruited, interviewed and 
workshops were held (Figure 1)5. Overall, there are no considerable differences in 
geographic distribution of participants between workshops (Figure D1 on the left) and 
interviews (Figure D1 on the right). Workshop participants lived in Clackmannanshire 
longer on average (28 years) compared to face-to-face interview participants (24 years). 
About 20% of workshop and 15% of interview participants live in South-East parts of 
Alloa, which were amongst the most deprived 10% areas in Scotland in 2016 (Scottish 
                                               
5 Out of 109 workshop participants, 108 were asked for their postal code, of which 17 were not recognised. 
Out of 98 interview respondents, 97 provided their postal code, and 11 postal codes were not recognised. 
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Government 2016a). About 35% of workshop and 40% of interview participants live in 
areas of South-East Alloa (‘bottom end’), Clackmannan, Sauchie, Tillicoultry and 
Tullibody, which fall within the 20% most deprived areas in Scotland. Five percent of 
workshop and two percent of interview participants live outside the Clackmannanshire 
area in Falkirk, Kincardine and Bridge of Allan. Full details of the demographics are 
included in Appendix D.  
Figures 3a-3d. Workshop participants taking part in learning-based interventions (Figure 3a, 
top left) and discussion (Figures 3b-3d, right and bottom left)  
Deliberative interventions 
Participants shared a lot of knowledge on how the social, economic and political settings 
impact the Inner Forth (Figure E4 in Appendix E); and how stakeholder actions impact 
one another (Figure E6), the river system, and the stakeholder variables (Figure E5). They 
demonstrated limited knowledge on how local stakeholders are involved in governance 
(Figure E5). Findings from the first and second part of the deliberative interventions are 
presented in 4.3.4. A detailed description of the findings from the third part on ‘future 




 Estimation results and mean WTP estimates 
The dependent variable in our model is the choice of a shoreline option out of three 
options on a choice card by the Inner Forth resident. We present the RPL model estimates 
and mean WTP estimates for the separate formats and stages in Table 4. The adjusted 
McFadden pseudo R2 values are 0.17 for the face-to-face interviews, 0.39 before 
interventions in workshops, 0.43 after the learning-based intervention, and 0.40 after both 
interventions (see also Table 4), which are good values for a choice model (Louviere et al. 
2003).  
The Poe (2005) and Mann-Whitney (1947) results are reported in Table 3. The p-values 
show that there is a statistically significant difference in mean and distribution of WTP 
between formats (interview and workshop) for all attribute levels (p<0.05), except the 
mean WTP for long-distance and medium conservation actions and long-distance 
recreational paths, and WTP distribution for long-distance conservation actions. The 
difference is significant (p<0.05) also after the learning-based intervention for all attribute 
levels except the mean WTP for maximum recreational paths, and the distribution of 
WTP for maximum conservation actions and long-distance recreational paths. After the 
discussion-based intervention, the mean and distribution of WTP estimates are 
significantly different for all attribute levels (p<0.05).  
In the model for the face-to-face choice experiment, and the model for the workshop 
choice experiment before interventions, there are six statistically significant (p<0.05) 
coefficients; after the learning-based deliberation there are five statistically significant 
coefficients (p<0.05); and after both interventions, there are only three statistically 
significant (p<0.05) coefficients left. Stated non-attendance to donation was 40% during 
workshops and 24% in the interviews amongst those who were asked (100% were asked 
in workshops, and 95% in interviews). Donation (65%) and an overall impression of 
shoreline attributes (47%) were mentioned as the most common motivations to determine 
participants’ choices in the face-to-face interviews (Table F1 in Appendix F). Altogether 
82% considered themselves when making a choice; 68% their family; and 75% the 
community.  









Attributes Mean Distribution Mean Distribution Mean Distribution 





0.000 0.000 0.000 0.000 0.000 0.000 
Medium 0.000 0.000 0.000 0.000 0.000 0.000 





0.303 0.023 0.000 0.000 0.000 0.000 
Medium 0.378 0.000 0.000 0.000 0.000 0.000 





0.232 0.000 0.000 0.011 0.000 0.000 
Medium 0.000 0.000 0.000 0.000 0.000 0.000 
Maximum 0.000 0.000 0.303 0.000 0.000 0.000 
Table 3. The Poe test (mean) and Mann-Whitney test (distribution) p-values on difference in 
WTP between face-to-face interview and workshop, before and after learning-based 
interventions (middle), and before and after the discussion-based intervention (right). The 
Poe and Mann Whitney test p-values represents the probability that the differences between 






Table 4. Random parameter logit estimates for choice in face-to-face interviews and workshops. The reference category is the short-distance 
option for all attributes. The uncertainty of the coefficients is in parentheses. Significant relationships between utility and choice (coeff.) and 
significance of heterogeneity (st. dev.) are indicated at 1% (***), 5% (**) and 10% (*) level. 
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Figure 4. Distribution of WTP in the workshops derived from the RPL model outputs. With the curves being the density functions of WTP, the y-axis represents the height of the density 
function. The intervals at which WTP is estimated on the x-axis have been adjusted differently for each sub-figure a, to improve display of the relative difference in distribution between the 
three stages. 
a the intervals at which WTP is estimated on the x-axis: Top left 0.2, top middle 0.02, top right 0.6; centre left 0.02, centre middle 0.05, centre right 0.8; bottom left 0.6, bottom middle 0.5, bottom right 0.6 
Managed realignment 
Conservation actions 

























Willingness to donate (monthly over a 5-year period) 
Before the interventions 
After learning-based intervention 
After both interventions 
Recreational paths 
Long distance Medium level Maximum level 




  Effects of the valuation format on WTP and estimation results 
We find the mean WTP estimates to be significantly lower for the workshop before 
interventions than for the face-to-face interviews for all levels of managed realignment, 
‘maximum conservation actions’, and medium and maximum recreational paths (p<0.05). 
The differences in donation coefficient between the formats suggest that it is not sensible 
to compare the WTP estimates between the face-to-face and the workshop format, and 
in Figure 4 we have only included WTP distribution curves from the three workshop 
choice experiments for this reason. 
 Effects of deliberative interventions on WTP and choice certainty  
After learning-based intervention, we find that WTP estimates decrease significantly for 
all attributes, except for the status quo and ‘maximum recreational paths’ (Table 4). After 
both interventions, WTP estimates are substantially lower for all attributes, except for the 
status quo. Altogether 47% felt more certain about their choices after the deliberative 
interventions, whereas 9% felt less certain, and 44% did not think their certainty had 
changed. In total 36% felt that having more experience in making choices had affected 
their certainty; 35% because they had learned about others’ opinions; 19% because of 
mapping and discussing landscape values; and 50% for learning more about the shoreline 
areas. Overall, 35% felt that all deliberative activities had shaped their preferences; 36% 
felt that one of two had had an impact; and 29% felt that there had not been an impact.  
 The status quo shoreline 
We find a positive statistically insignificant relationship for status quo in the face-to-face 
interviews, and negative and statistically significant coefficients at all stages of the 
workshop. After each intervention, the negative impact of the status quo option increases, 
implying people are moving away from choosing the status quo more and more due to 
social and individual learning. The learning-based intervention increases preference 
heterogeneity (Table 4).  
  Managed realignment of the shoreline 
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The mean estimates suggest that respondents are significantly (p<0.05) more likely to 
choose ‘maximum managed realignment’ than the short-distance option in both formats 
(Table 4). The ‘maximum managed realignment’ is the highest ranked attribute level in 
both interviews and workshops, suggesting it was the most preferred attribute. 
Participants in both interviews and workshops before the interventions prefer sites 
further away instead of nearby (p<0.05). After the interventions, this pattern shifts to a 
positive but insignificant preference for short distance. Preference heterogeneity increases 
for all levels after the learning-based interventions (Figure 4).  
 Conservation actions on the shoreline 
Interview participants do not have a significant preference in terms of distance to 
conservation actions (Table 4). In workshops, there is a preference (p<0.05) for 
conservation actions to occur further away before the interventions, however, after the 
interventions the difference is not significant. The mean estimates suggest that 
participants in interviews and workshops before the discussion-based intervention are 
significantly (p<0.05) more likely to choose the medium and maximum level over the 
short-distance option, however, after discussion-based interventions this relationship is 
no longer significant. The preference heterogeneity for paths decreases for all levels after 
the discussion-based interventions (Figure 4).  
 Recreational shoreline paths 
Face-to-face interview participants prefer more paths (at maximum level) over less 
(p<0.05), whereas workshops participants do not have preference for having more paths. 
After both interventions, however, they prefer less recreational paths, but only at the 
medium level (p<0.05). Overall, the deliberative interventions increase preference 
heterogeneity for paths, particularly the discussion-based intervention (Figure 4). The 
mean estimates suggest that there is no significant preference for distance to paths in 





Our results from the deliberative choice experiments suggest that addressing awareness 
gaps in a workshop setting improves the environmental valuation process. Nearly half of 
the participants (47%) felt more certain about their choices, and the majority (71%) felt 
that at least one of the interventions had shaped their preferences. We find that WTP 
decreases for all attribute levels (except WTP associated with the status quo) after both 
deliberative interventions. It remains unclear why WTP decreases: participants potentially 
consider more carefully how the shoreline attributes weigh up against the donation 
involved, or overstate their WTP less (Shogren 2006), i.e., hypothetical bias is reduced 
after interventions. The deliberative interventions also allow for individual learning on 
how to complete the choice tasks, which appears to increase participants’ certainty in 
making choices for over a third (36%) of the workshop participants.  
The findings suggest that the deliberative interventions lead to the emergence of clearer 
priorities: after deliberations, managed realignment is the most important shoreline 
attribute, and that it is the magnitude of change that matters more than distance to sites. 
We find that the number of other statistically significant attribute levels decreases, 
contrasting the findings of Christie et al. (2006) and Dietz et al. (2009) who observe an 
increase in the number of statistically significant attributes.  
5.7.1 Impacts of addressing awareness gaps from an expert perspective 
Our findings suggest that learning-based interventions to raise awareness on local issues 
from scientific, ecological and policy perspectives played a considerable role in improving 
the deliberative choice experiments. The learning-based intervention increases self-
reported certainty in making choices for 50% of the participants, and reduced 
inconsistencies in preference between different levels of the shoreline attributes. Before 
the learning-based intervention, participants prefer managed realignment and 
conservation actions further away, which contradicts their preference for medium and 
maximum levels (over the short-distance level) for the same attributes. After the learning-
based intervention, participants no longer prefer longer distance.  
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The WTP distribution curves show that the learning-based interventions shape people’s 
preferences in different ways (Figure 4). Preferences for having medium and maximum 
levels of the shoreline attributes diverge, apart from ‘medium conservation actions’. This 
finding is different from Shapansky et al. (2008) and Alvarez-Farizo and Hanley (2006) 
who found deliberation on expert information to converge preferences. This divergence 
could be explained by some participants being more sensitive to the information provided 
than others. There was no time to discuss or reflect on the information given in the 
learning-based intervention, and as a result, some participants may not have been able to 
digest the information provided. This is indeed the main weakness of the learning-based 
intervention. Future studies should allow time for discussion on the information 
provided, as done by Kenter (2016a), Christie et al. (2006) and Robinson et al. (2008).  
5.7.2 Impacts of addressing awareness gaps from a local perspective 
The discussion-based interventions shaped participants’ preferences in terms of 
magnitude of change, compared to the learning-based intervention. There is evidence that 
people start preferring less paths compared to more paths (Table 4, p<0.05), however, 
the pattern is not clear or significant for the maximum level. The reason this shift is not 
statistically significant at the maximum level is perhaps because the preferences are very 
spread out: the WTP curves suggest that there is almost as much support for maximum 
level as there is for having less paths. We find a similar trend for conservation actions: 
participants no longer prefer more conservation over less conservation. This finding is 
further supported by deliberations during the discussions that refer to concerns over 
active conservation management. For managed realignment, however, participants 
continue to prefer more over less even after discussions, although the medium-level is no 
longer a significant factor in determining choices. 
The discussion-based intervention also increased participants’ certainty in making choices 
because of the discussions with others (35%) and deliberating on their priorities for their 
local landscape (19%). We also observe systemic learning (Kenter 2016a) during the 




the governance aspects of the Inner Forth (Figures E1, E2 and E4 in Appendix E). 
Pressures on the river system received a lot of attention in the discussions, and the locals 
recognised actions taken by stakeholders in the area to have considerable impacts on the 
shoreline (Figure E3). The discussions also complemented the learning-based 
interventions by highlighting pressures that were not mentioned before, such as pressures 
from housing, fracking and pollution (Figure E3).  
5.7.3 Differences in shoreline preferences between workshops and face-to-face interviews  
The preferences we elicited in the workshops are considerably different from the face-to-
face interview results: not only because there are some differences in preference for 
shoreline attributes in terms of both magnitude and distance, but most importantly, the 
model fit for the face-to-face interviews is much lower. This is largely because the 
donation coefficient in the face-to-face interview model (-0.061) is relatively much smaller 
compared to the workshop models (between -0.241 and -0.347), and consequently, the 
WTP estimates are statistically insignificant. This difference could be due to the fact that 
face-to-face interview participants are less sensitive to changes in the donation attribute. 
Given the identical sampling procedure and similar sample compositions, however, it is 
more likely that it is the different formats and deliberative interventions that lead to the 
different ways in which the monetary attribute is considered when making choices. As a 
result, it is difficult to compare the preferences from the face-to-face interviews with those 
from the workshops.  
4-7.4 Methodological weaknesses 
The sample size of this study is still relatively low for the data requirements of choice 
experiments (Mason et al. 2003; de Bekker-Grob 2015). The main issue arising from the 
low sample size is that the probability of the differences in value between face-to-face 
interviews and workshops being due to differences in valuation format is lower, and the 
probability of samples being different is higher, compared to a study with a high sample 
size. The sample size issue could be addressed in future studies by using socio-cultural 
valuation methods with lower sample size requirements, such as landscape visualisation 
tools (Schmidt et al. 2017), participatory mapping (Alessa et al. 2008) or narrative methods 
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(Kelemen 2016). As this study has illustrated, the effort, resources and organisation 
required per participant is a lot higher for deliberative formats compared to shorter 
formats. Higher sample sizes could also be achieved by developing online platforms for 
participation that have a built-in space for social deliberation, following the model in 
online gaming that has been developing considerably in the past decades. Online 
platforms, however, would only facilitate engaging the digitally native generations, and 
provide limited opportunities for building interpersonal trust between participants and 
the facilitators.  
The value outputs from face-to-face interviews and workshops could also be different 
due to self-selection. Although the recruitment of participants was identical for both 
interview and workshop participants (5.5.1), workshops may have attracted more 
participants who were willing to invest more time. We attempted to compensate for this 
by offering a financial compensation to workshop participants.  
The research design in this study does not allow us to measure the impacts of individual 
(Carlsson et al. 2012) and social (Crum et al. 2009) learning separately. Furthermore, it 
does not allow us to separate the impacts of learning-based and discussion-based 
interventions. Indeed, it is likely that participants continued to deliberate based on what 
they heard during the learning-based intervention during the discussion-based 
intervention, which may have impacted the WTP estimates at the last stage of the choice 
experiment.  
Understanding the relative importance of the underlying mechanisms, such as individual 
and social learning, and the role of different knowledge systems, such as expert and local, 
are particularly interesting questions for research. We argue here, however, that they are 
not priority issues from a practical viewpoint. For policy and practice, the practical 
application of this type of research is that it can help to improve the outcomes from using 
participatory tools. It is therefore more useful to focus efforts on directly experimenting 
with and developing valuation formats that improve the outcomes of participation. 




achieving better valuation outcomes in the long term, deliberative valuations that carefully 
designed follow-up questionnaires (e.g. Kenter 2016a) in deliberative valuations also have 
potential in working towards that goal. 
5.7.5 Deliberative choice experiments – a tool to support citizen participation in a transition to 
sustainability 
Sustainable transitions, such as managed realignment of the shoreline to manage floods 
and restore wetland, can be difficult to implement without the support and involvement 
of local communities (Richardson and Razzaque 2005). We addressed this issue by 
engaging with a demographically representative group of 267 citizens to understand the 
social value of managed realignment in the Inner Forth. Achieving a sample of the citizens 
that was locally representative required a high-effort recruitment technique that 
minimised selection bias (2014), and a participation fee to attract citizens beyond those 
who were interested in participating without payment. As a result, we engaged citizens 
even from the most deprived areas, which is often difficult (Ferragina et al. 2013).  
Ecosystem services valuation methods, such as choice experiments (Hanley et al. 1998), 
present a promising tool for engaging citizens in local governance to support a transition 
towards sustainability. Our findings highlight that many citizens held little knowledge 
about the Inner Forth shoreline, and the local and global pressures it is facing, which 
limited their ability to make informed choices. We integrated deliberation into the choice 
experiment to help raise awareness and build ability to participate in sustainable planning 
(Persson 2013). We also found deliberations to enforce the notion of a sustainable 
transition both qualitatively and quantitatively. Participants preferred the status quo less 
after the learning-based intervention, and it becomes a significantly (p<0.01) negative 
factor in people’s choices. The discussions, described in the Appendix E, also support the 
notion of a transition from the current state. Furthermore, participants preferred having 
more managed realignment instead of less, and it was the highest ranked shoreline 
attribute. Even after deliberations, participants were still WTP a considerable donation of 
£4.46 monthly over a five-year period.  
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Citizen participation in local planning, such as managed realignments of the shoreline to 
adapt to rising seas, are essential for successful implementation of sustainable transitions 
on local level. Our findings suggest that deliberative formats of choice experiments can 
be used to engage citizens in planning these sustainable transitions. Our case study shows 
that citizens show considerable and consistent support for managed realignment before 
and after deliberations in the Inner Forth.  
5.7.6 Conclusion 
In this study, we asked whether addressing awareness gaps from both local and expert 
perspectives impacts people’s stated willingness to donate towards shoreline changes in 
the Inner Forth. We find that WTP for regulating and cultural ecosystem services is 
significantly lower after the deliberative interventions, however there is still considerable 
support and WTP for managed realignment. Furthermore, we find the deliberative 
framework to environmental valuation to improve the valuation outcomes from a 
sustainability perspective: clearer priorities emerged, model fit to considerably improved, 
participants felt more certain about their choices, and they became more resistant to 
maintaining the status quo shoreline. Our findings highlight the importance of addressing 
awareness gaps and suggest that deliberative formats of participatory tools like choice 
experiments are a promising way to engage stakeholders in sustainable transition on local 
level. More future research is needed to develop deliberative formats of existing 
participatory tools, and work together with policy and practice to identify and address 


















This discussion chapter has five parts. The first discussion of findings (6.1) considers the 
implications of the citizen engagement gap for adaptation governance in light of the 
empirical material presented here. The second discussion of findings (6.2) examines how 
this thesis contributes empirically and methodologically to our understanding of citizen 
engagement in adaptation, with a focus on the use on integrated and deliberative valuation 
approaches. In 6.3, the limitations of this study are discussed in terms of both the 
emerging adaptation governance horizon and the participatory qualities of the valuation 
methodology. In 6.4, the implications of the participatory insights from this thesis are 
considered for future applications of valuation and citizen engagement. I conclude the 
thesis in 6.5 by outlining the main contributions to knowledge on adaptation and the use 
of valuation methodologies for citizen engagement.  
6.1 First discussion of findings: Implications of the citizen engagement gap 
for adaptation governance 
With the growing advocacy in international policy (e.g. Paris Agreement 2014), 




and Westerhoff 2011; Lebel et al. 2006) and citizens themselves (Healey et al. 2006) to 
mainstream citizen engagement in adaptation, this thesis contributes to adaptation 
literature by examining the governance implications of the citizen engagement gap, based 
on evidence from the local scale case study of the Inner Forth. The observed lack of 
citizen engagement (3.4.3), which was also reflected in their limited ability to deliberate 
on the governance aspects of the Inner Forth (5.6.2 and Figure E1 in Appendix E), has 
implications for the legitimacy of adaptation governance (6.1.1), climate risk awareness 
(6.1.2) and consensus-building (6.1.3).  
6.1.1 First implication of the citizen engagement gap: legitimacy of adaptation governance 
The first governance implication of the citizen engagement gap regards legitimacy of 
decision-making processes, which has so far received limited empirical attention in the 
adaptation literature (Mees et al. 2014). Although the empirical material here does not 
suggest that there is active public mistrust towards local authorities in implementing 
adaptation (largely because of unawareness of local climate risks), there is general 
indication of poor ‘throughput legitimacy’ (Mees et al. 2014) as citizens described feelings 
of being overlooked and emphasise the importance and benefits of increasing citizen 
engagement (3.4.3). Scholars in adaptation literature suggest that increasing throughput 
legitimacy enhances support for shoreline adaptation by improving social trust (Jones et 
al. 2015) and by alleviating scepticism towards nature-based solutions (Myatt et al. 2003), 
although increased participation does not necessarily improve the acceptance of 
adaptation actions (Mees et al. 2014). Furthermore, others (Brink and Wamsler 2018) 
suggest nature-based adaptation to in fact foster citizen engagement. 
In light of the meta-analysis of 47 polycentric and participatory governance case studies 
by Newig and Fritsch (2009) that shows stakeholders’ attitudes to predominantly shape 
the environmental outcomes of decision-making, citizen engagement would also 
potentially increase the acceptance of adaptation actions in the public domain. In the case 
of the Inner Forth this would not be the static ‘hold-the-line’ option preferred by the 
majority of landowners (3.5.1). By showing that citizens living on the shores of the Inner 
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Forth are in favour of the nature-based solution of managed realignment (3.4.1, 5.6.2) 
that is increasingly being promoted by scholars (e.g. Jones et al. 2012), this study 
contributes to the empirical body of literature (e.g. Luisetti et al. 2011; Boyer-Villemaire 
et al. 2014; Roca and Villares 2012; Myatt-Bell et al. 2002; Myatt et al. 2003; Rulleau and 
Rey-Valette 2013) on stakeholders’ attitudes towards coastal adaptation options. Whereas 
this body of literature so far emphasises principles of effectiveness and instrumental 
benefits to motivate citizens’ support for e.g. nature-based adaptation (e.g. Myatt-Bell et 
al. 2002; Luisetti et al. 2011), which hypothetically would shape the outcomes of decision-
making in a polycentric governance arrangement if in accordance with the evidence by 
Newig and Fritsch (2009), this study shows that the inclusion of citizens has the potential 
to bring other-regarding moral principles and biocentric values (see Table 3 in 4.3.4) into 
the decision-making process.  
6.1.2 Second implication of the citizen engagement gap: unawareness of climate risks on local level 
Despite national-level efforts to advise the implementation of adaptation measures in 
Scotland (Adaptation Scotland 2016), this thesis presents (partly tentative) locally derived 
evidence that the long-standing issue of risk (un)awareness amongst land owners, citizens 
and some of the organisations involved in shoreline management (3.4.1, 5.6.1, Appendix 
A) continues to hinder adaptation efforts, in line with the recent nationwide findings of 
Porter et al. (2015). Although knowledge of climate risks does not on its own translate 
into adaptation action (Wamsler and Brink 2014), scholars have documented risk 
awareness to foster citizens’ motivation to engage (Abel et al. 2011), create a culture of 
anticipatory (in addition to reactionary) adaptation practice (Dumaru 2010), gain public 
support (Roca and Villares 2012) and foster collaborative action between local authorities 
and citizens (Brink and Wamsler 2018). In the Inner Forth, increased climate risk 
awareness in the public domain could potentially drive policy towards adaptation action 
where locally derived evidence of climate risks (Swart et al. 2014; Abel et al. 2011) is not 





6.1.3 Third implication of the citizen engagement gap: formation of shared values 
By drawing together the theory of deliberative democracy (O’Neill 2001; Escobar 2017; 
Jacobs 1997) with empirical coastal governance studies that call for deliberative 
governance to resolve conflicting values (Glavovic et al. 2016; Lloyd et al. 2013; Moser et 
al. 2012; Wynberg and Hauck 2014), I identify lack of consensus-building to be a critical 
implication of the citizen engagement gap. Authors across the disciplines of participatory 
governance (e.g. Akompab et al. 2016), valuation (Vatn 2009) and participatory enquiry 
(Nabatchi and Leighninger 2015) literature emphasise the importance of participatory 
methods that support consensus-building. In particular, a recent surge of ecosystem 
services valuation literature on the concepts of shared, plural and cultural values (e.g. 
special issue edited by Kenter 2016b, Irvine et al. 2016) suggests that a key outcome of 
deliberative engagement of citizens is the formation of shared values. Kenter defines 
shared values as overarching or context-specific “values we hold in common, as 
communities, cultures and societies” that are formed through a “long-term process of 
socialisation” in a broader context, or more specifically “over a shorter period of time 
through shared social and deliberative processes” in a valuation context. This definition 
is different from earlier definitions of shared value, such as equating shared values with 
public values (Sagoff 1986), in the sense that it emphasises the importance of the process 
of articulating values in forming the valuation outcomes. Although the participatory 
design here does not explicitly prompt negotiation or formation of group priorities in the 
latter sense of Kenter’s definition, however, several values (3.4.1, 4.4.1, 5.6.2) can readily 
be identified from the group discussions that were emphasised by a high proportion of 
the twenty groups and often led to agreement between participants (e.g. protection of 
nature and resistance to housing development and fracking).  
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6.2 Second discussion of findings: Closing the citizen engagement gap in 
adaptation governance  
In this part I examine how the research contributes to the understanding of citizen 
engagement in adaptation in terms of the emerging polycentric governance context, and 
the methodological choices that shape its quality and outcomes. First, I discuss the 
potential to align policies at higher levels to support polycentric governance based on the 
empirical insights (6.2.1). In the latter two sections, I outline the significance of the 
participatory process developed here for two schools of environmental valuation: 
integrated (6.2.2) and deliberative monetary valuation (6.2.3). 
6.2.1 Unfolding of polycentric adaptation governance 
Against the backdrop of an increasing trend of adaptation being governed on local to 
regional scales (Huitema et al. 2016; Ford et al. 2011), with scholars (Lebel et al. 2016); 
Berkes 2004; Abel et al. 2011; Akompab et al. 2013) advocating such polycentric 
approaches to enable effective action, the empirical evidence of emerging local-level 
shoreline institutions and informal governance structures in the Inner Forth contributes 
to discussions that describe and analyse the unfolding of polycentric governance.  
The first important characteristic of these emerging institutions is that the spectrum of 
stakeholders engaged in adaptation is widening (3.4.3). The rationales underpinning this 
development can be examined in view of related policy areas, such as freshwater river 
restoration and the implementation of Water Framework Directive, where scholars (e.g. 
Koontz 2014) have observed local partnerships to have emerged in response to a lack of 
trust in government agencies, coupled with an increased interest in wider stakeholder 
engagement. Whereas the empirical evidence from the interviews with stakeholders in the 
Inner Forth do not support the former, the latter motivation does resonate with my 
observations in the Inner Forth. The widening of the spectrum of stakeholders engaged 
is also potentially beneficial for adaptation in light of the empirical evidence from 




between the actors has been observed to be slow and time-consuming (Ansell and Gash 
2008; Lebel et al. 2004). Furthermore, theory on adaptation mainstreaming (Wamsler 
2017; Moser and Ekstrom 2010) underscore the importance of institutional settings in 
enabling the integration or ‘mainstreaming’ of adaptation policy (Wamsler et al. 2017; 
Wamsler 2017).  
Similarly to other landscape partnerships in the United Kingdom, the emerging 
collaborative shoreline institutions rely on short-term funding (3.4.3) that require delivery 
of short-term projects (Heritage Lottery Fund 2017). Although Anguelovski and Carmin 
(2011) describe lack of resources to foster innovation and entrepreneurship in adaptation, 
systemic lack of funding in the United Kingdom (driven by the austerity cuts over the 
past decade) has now surpassed lack of risk awareness as the most important nation-wide 
barrier to implementing adaptation (Porter et al. 2015). In terms of public policy, the 
recently introduced second phase of the Land Use Strategy for Scotland that sets out the 
land use policy for Scotland in 2016-2021, may potentially be used to leverage funding for 
collaborative adaptation action to deliver land-based adaptation. The Land Use Strategy 
has so far been applied to support stakeholder engagement in other policy contexts, to 
develop shared visions and action plans in the landscapes of Stirling Carse (Stirling 
Council 2017) and seascapes of Shetland (NAFC Marine Centre 2015).  
The decision to leave the European Union creates a policy vacuum for mechanisms to 
support participatory and polycentric modes of governance, such as the mandated 
participatory planning in the implementation of EU directives (Newig and Koontz 2014). 
An example of a sector-specific policy vacuum is the agricultural subsidy system that will 
be transposed to national level in the coming decades. The livelihoods of all farmers 
interviewed in the Inner Forth are dependent on agricultural subsidies (3.4.1), reflecting 
the national pattern of full-time farms with over £25 000 output making a loss of £25 500 
on average without the Common Agricultural Policy (CAP) payments in 2015 (Scottish 
Government 2017b). Currently, the criteria for subsidy payments for agricultural land use 
management is based on agricultural and environmental goals on national and EU level 
(Kettunen et al. 2014), making it less important for farmers to engage in local governance: 
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in Scotland in 2016, 19 674 businesses in rural areas received £648 million in CAP 
payments (Scottish Government 2017a), of which 74% were direct income support under 
the ‘Basic Payment Scheme’ to maintain production activities, and the remaining 26% 
were paid under the agrienvironment or rural development schemes (based on priorities 
for land management that are determined at the national level). Although the farmers 
interviewed did not explicitly discuss whether the subsidy scheme plays a role in their 
motivation to engage in shoreline governance (3.4.3), it was identified to be a major factor 
for why farmers hold contrasting attitudes towards the adaptation options promoted by 
locally active organisations and preferred by citizens (3.4.1), which workshop participants 
also recognised to be potentially problematic for the implementation of adaptation (3.4.3). 
6.2.2 Role of value framings in citizen-oriented integrated valuation 
The findings of the value framing comparisons produced in the workshops (4.3) broadly 
resonate with recent developments in the theory of participation (Reed et al. 2017; De 
Vente et al. 2016; Brooks et al. 2013; Ansell and Gash 2008) on the importance of design 
in determining the outcomes of participation. In the field of ecosystem services valuation, 
the results give further weight to growing calls to use plural valuation approaches to 
articulate different world views (Martin-Lopez et al. 2014; Jacobs et al. 2018, Díaz et al. 
2015; Pascual et al. 2017; Saarikoski et al. 2016; Czembrowski et al. 2016; Lo and Spash 
2013; Langemeyer et al. 2015). In other words, the participatory qualities of many 
commonly applied methods for valuation, such as participatory GIS (Brown and 
Donovan 2014) or choice experiments (Hanley et al. 1998) may not be broad enough in 
their framing to be used on their own to include plural world views. The literature on 
integrated valuation so far, however, does not explicitly consider valuation methodologies 
from a citizen perspective (apart from the exception of Tadaki et al. 2017). This thesis 
bridges this gap by producing dichotomous comparisons of five value concepts (space, 
use, ethical position, expression and process) for which (partly tentative) empirical 
evidence (4.1) suggests value framings to emphasise different social values. This approach 
departs from integrated valuation conceptualisations (Pascual et al. 2017) and applications 




disciplinary approaches (e.g. economic versus ecological value). The findings I produce 
using a more citizen-oriented framework, however, can be clustered and interpreted 
against the three pillars of sustainability (Daily et al. 2000; Fanny et al. 2015) on which 
most integrated valuation studies build on:  
- Ecological world views are emphasised by framings based on non-use (4.3.1, e.g. 
appreciation), and framings that allow special importance to be placed on biocentric 
viewpoints (4.3.3, e.g. space for nature). 
- Socio-cultural world views are emphasised through qualitative expressions of 
principles and importance (4.3.4, e.g. story-telling), as well as deliberation on values 
(4.3.5, e.g. group discussions), and placing special importance on benefits to people 
(4.3.3, e.g. green spaces to enjoy).  
- Economic world views are emphasised through use-based (4.3.2, e.g. visits), spatially 
explicit (4.3.1, where) and quantitative (4.3.4, e.g. scoring or WTP) measures that 
better capture the benefits that individuals derive from different places in their day-
to-day life.  
6.2.3 Deliberative valuation in building adaptation capacity 
Similarly to other studies on citizens’ perceptions of nature-based shoreline adaptation 
(Roca and Villares 2012; Myatt-Bell et al. 2002), citizens living on the shoreline hold little 
knowledge about the shoreline, and the pressures it is facing (5.6.1). It is in this empirical 
context that this thesis examines the consequences of knowledge building, the 
foundational rationale for participatory enquiry (Fals-Borda and Rahman 1991; Reed et 
al. 2008; Weber and Christopherson 2002; Crosby 2003), on the outcomes of citizen 
engagement. The participatory valuation process developed here contributes to the 
limited body of literature (Petts 2007; Koontz 2013) on how effective deliberation with 
stakeholders can be achieved to build adaptation capacity (Abel et al. 2011; Glavovic et 
al. 2016; Hobson and Niemeyer 2011; Tippet et al. 2005; Lebel et al. 2016). The observed 
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improvements in participants’ confidence to participate (5.6.2), reductions in preference 
inconsistencies (5.7.1) and emergence of clearer priorities (5.7.2) suggest that the 
deliberative approach developed here considerably shapes and improves the valuation 
outcomes, and thereby provides concrete measures to support the broader premise that 
deliberation helps to build citizens’ ability to engage in adaptation governance.  
By differentiating and including both local and expert knowledge in accordance with the 
functionalist theory of participation (Malinowski 1944; Radcliffe-Brown 1935), the 
deliberative approach developed here contributes to the deliberative valuation literature 
(Lienhoop and Macmillan 2007; Kenter et al. 2016a; Christie et al. 2006; Kenter et al. 
2011) by showing how local knowledge building is particularly important in increasing the 
confidence of participants (5.6.2) and by covering potentially pivotal topics (e.g. fracking) 
which expert knowledge may not draw attention to (Appendix E). The gaps in expert 
knowledge denote the conflicting knowledges (Fischer 2000) that have received attention 
in the sociological literature on risk. Although the deliberative interventions developed 
here do not integrate different knowledges, the complementing nature of local and expert 
knowledge concurs with calls by scholars (Raymond et al. 2010; Huntington et al. 2002; 
Olsson and Folke 2001) to advance deliberative methods that achieve knowledge 
integration. 
6.3 Methodological limitations 
In light of the broader governance context of the Inner Forth, the analysis on informal 
governance lacks in coverage because the private sector was not included. In particular, 
Grangemouth, one of Europe’s largest petrochemical complexes, is the industrial heart 
of the Inner Forth, which together with other port and manufacturing activities has 
shaped the shoreline considerably in the past centuries (Smout and Stewart 2012). The 
importance of the private sector is further accentuated by empirical evidence presented 




on the growing demand for private sector to engage in adaptation (Huitema et al. 2016; 
Klein et al. 2017). 
The participatory qualities of the valuation methods are potentially weakened by the use 
of a choice experiment that involved a hypothetical donation to weigh up the relative 
value of different shoreline options (5.5.3). Choosing donation as the currency for 
trading-off shoreline attributes introduces several methodological weaknesses. The 
credibility of the donation estimates is undermined by the fact that participants appear to 
often overestimate their willingness to donate by choosing options that involve donations 
that are not realistic (Loomis 2011). This issue is a particularly prominent risk in the 
interviews and the beginning of the workshops, as WTP decreases for all attribute levels 
(except status quo) after both deliberative interventions (Table 4 in 5.6.2). Overestimation 
is a potential issue inherent to all stated preference methods with a currency involving an 
individual cost. This issue could have been addressed by including a time donation 
attribute (Higuera et al. 2013) instead of a monetary donation, as some participants 
suggested (Appendix F), however, time can also be considered to be an individual non-
monetary cost. Alternatively, the choice experiment could have only included shoreline 
attributes that trade-off against one another, like Schmidt et al. (2017) illustrate. Finally, 
this issue of overestimation could have been overcome by only using other valuation 
methods, such as scoring, that do not require hypothetical individual contributions, to 
measure changes in value after deliberations. 
The main weakness of the participatory process in terms of building citizens’ ability to 
engage in adaptation, which also sets it apart from analytic-deliberative approaches (Stern 
and Fineberg 1996; Renn and Schweizer 2009; Fischer 2000), is that there was no time to 
discuss or reflect on the expert knowledge. As a result, some participants may have not 
been able to digest the information provided (as the diverging WTP distribution curves 
in Figure 5 in 5.6.2 suggest). From an adaptation governance perspective, this is a 
limitation because the use and unfamiliarity with scientific evidence are widely recognised 
obstacles to implementation (Kirchhoff et al. 2013; Archie et al. 2014; Porter et al. 2015; 
Stephens et al. 2012). Although there are valuation studies that include discussion on 
 Chapter 6 
141 
 
expert knowledge (Kenter 2016a; Christie et al. 2006; Robinson et al. 2008), valuation as 
a tool for participation offers limited opportunities for more critical modes of 
engagement, which scholars (Aylett 2010; O’Neill and Spash 2000) argue are important 
in adaptation. From a sociological perspective, the basis for engaging with expert 
knowledge is to evaluate its reliability (Zinn 2009; Wynne 1996; Beierle and Konisky 2000; 
Beck 1986).  
6.4 Implications 
The participatory process developed here has linked the goals and processes of integrated 
and deliberative (Jacobs 1997; Lo and Spash 2013) valuation of ecosystem services to 
outline how both approaches can be produced in parallel. Although cross-sectional 
studies highlight the diversity of rationales within and between these two valuation 
approaches (Raymond et al. 2014; Lienhoop et al. 2015; Carnoye and Lopes 2015), both 
schools of valuation reframe valuation as an institution through which values are 
constructed (Niemeyer and Spash 2001). Furthermore, emerging developments in 
deliberative valuation to address the external critique of monetary valuation (Jacobs 1997; 
Lo and Spash 2013; Vatn 2004) share the concerns of the integrated valuation school over 
the exclusion of non-utilitarian (Lo and Spash 2013) and incommensurable values (Vatn 
2004). Despite these mutual starting points, the fields of deliberative valuation (Kenter et 
al. 2016b) and integrated valuation (Jacobs et al. 2016) have recently evolved separately. 
Although the focus of this thesis in terms of deliberative valuation has been more focused 
on the internal critique of monetary valuation (Álvarez-Farizo and Hanley 2006; 
MacMillan et al. 2002; Niemeyer and Spash 2001), the valuation outcomes provisionally 
suggest that there are synergies in adopting a ‘deliberative-integrated’ valuation approach, 
with implications for adaptation governance: whereas quantitative spatial patterns of 
socio-cultural value support the allocation of existing resources (4.4.3), qualitative 
knowledge highlight the past and current processes that form the basis for the pattern of 
socio-cultural value (4.3.4). This synergy of plural valuation framings producing 




plurality of knowledge types has been observed to foster polycentric modes of governance 
(Berkes 2004). Given that the goals of both valuation approaches are aligned to support 
methodological development for citizen engagement in adaptation (3.1 and 5.1), further 
research should attempt to explore how trade-offs between the goals for each approach 
can be minimised. For example, here the elicitation and measurement of socio-cultural 
values was prioritised (4.2.4), limiting the formulation of social and shared values and 
priorities (Irvine et al. 2016). 
Scholars (Brink and Wamsler 2018; Ford et al. 2011) have observed even forerunners of 
adaptation to predominantly not engage citizens, with negligible attention being paid 
towards vulnerable groups. Against the notable attention that the governance 
consequences of unrepresentative or skewed engagement have received in environmental 
and adaptation literature (Mees et al. 2014; Few et al. 2008; Glavovic et al. 2016), the 
participatory process here provides practical ideas of what is required to engage citizens 
across the demographic spectrum. These include a high-effort recruitment technique of 
face-to-face engagement to reduce selection bias, and a participation fee to attract citizens 
who were not motivated to attend otherwise (5.5.1). Whereas some participants justified 
their participation by comparing the fee to their daily wage, others were interested in 
the opportunity to learn about their area. Some described the workshops as an 
interesting and unique way to spend a Saturday, and for others, it was a chance to 
share their views on the local planning. As a result, citizens were engaged even from the 
most deprived areas (Appendix D), which is often difficult (Ferragina et al. 2013).  
6.5 Thesis conclusion 
As sea levels rise, stakeholders need to work together more closely on local shorelines, 
like the Inner Forth in Scotland. In low-lying areas, adaptation to rising sea levels may 
require the nature-based solution of intentionally realigning shorelines landwards to 
restore salt marshes and mudflats. This thesis has examined the governance context and 
methodological issues of citizen engagement in local-scale adaptation, with a focus on the 
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application of participatory valuation methods. The novelty of this thesis is based on the 
extensive and deliberative engagement of citizens through multiple stages to develop a 
valuation approach that combines both a choice experiment and socio-cultural valuation 
methods. 
First, this thesis contributes to the adaptation literature (Kochnower et al. 2015; Abel et 
al. 2011; McFadden 2010; Bisaro and Hinkel 2016; Anguelovski and Carmin 2011) by 
identifying how both the informal governance structures (social norms and attitudes) and 
the material consequences influence the local adaptation dilemmas in the Inner Forth. 
Whereas citizens living on the shores of the Inner Forth would appreciate the socio-
cultural and wildlife benefits provided by nature-based shoreline defences, these would 
come at a cost for the livelihoods and agricultural heritage of the current landowners. In 
line with evidence on the increasing popularity of polycentric adaptation governance 
modes in the UK and elsewhere in Europe (Penning-Rowsell and Johnson 2015; Mees et 
al. 2016; Ford et al. 2011; Newig and Fritsch 2009; Huitema et al. 2016), I find the 
spectrum of stakeholders engaged in adaptation to be widening, although emerging 
shoreline partnerships, which are the main vehicles of polycentrism, are limited to short-
term funding, as part of a systemic national funding gap (Porter et al. 2015). This 
spectrum, however, does not yet include (representative groups of) citizens, private sector 
and landowners, with several implications for adaptation in light of the governance 
theories on participation and adaptation. Exclusion of citizens potentially limits the 
legitimacy of decision-making processes (Mees et al. 2014; Stern and Fineberg 1996), and, 
assuming their attitudes would shape decision-making outcomes (Newig and Fritsch 
2009), the public acceptance of adaptation measures. Furthermore, their inclusion 
potentially reinforces the negative effects of the current (un)awareness of climate risks by 
reducing citizens’ motivation to engage (Abel et al. 2011). Inclusion of citizens would 
potentially help to build trust (Jones et al. 2015) and consensus (e.g. Akompab et al. 2016), 
and, as the empirical material presented here shows, support the uptake of nature-based 
adaptation and bring other-regarding moral principles and biocentric values into decision-
making. Finally, inclusion of farmers would also help to overcome existing norms that 




identified even amongst locally active organisations whose attitudes are primarily positive 
towards nature-based adaptation.  
Second, this thesis has illustrated the importance of value framings in determining the 
outcomes of citizen engagement using four value concepts (space, use, ethical position 
and expression) in resonance with recent developments in participatory theory (Reed et 
al. 2017; Brooks et al. 2013) and the school of integrated valuation (Jacobs et al. 2018; 
Pascual et al. 2017). Quantitative, use-based and spatially explicit values, which emphasise 
economic world views, provide the pattern of demand for ecosystem services. Qualitative, 
deliberated and anthropocentric values, which best reflect socio-cultural world views, 
provide a better understanding of the social processes leading to the demand for 
ecosystem services. Finally, the biocentric orientations of value (unsurprisingly), together 
with non-use values, best reflect the ecological world views. By bridging and contributing 
to the intersection of participatory enquiry and integrated valuation, these findings 
challenge researchers to consider whether their standardised methods for valuation, such 
as participatory GIS, choice experiments or other ecosystem services tools, may be too 
narrow in their framing and process, to the extent that the intended participants who hold 
incompatible world views are excluded. 
Third, in the context of the Inner Forth where citizens living on its shores hold little 
knowledge about local climate risks, this thesis contributes to sparse literature on 
methodological insights to building citizens’ capacity to engage in adaptation (Petts 2007; 
Koontz 2013). By showing how the deliberative approach developed here, which 
explicitly considers knowledge gaps and different knowledge types, considerably shapes 
and improves the valuation outcomes (emergence of clearer priorities, improved model 
fit and participant confidence), this thesis provides quantitative evidence to support the 
broader premise that deliberation builds citizens’ ability to engage in adaptation 
governance (Abel et al. 2011; Hobson and Niemeyer 2011; Mees et al. 2014; Glavovic et 
al. 2016; Tippet et al. 2005; Lebel et al. 2016). Here local knowledge building is identified 
to be particularly important in building the confidence of participants and by 
complementing topics covered by experts. This underscores the calls for future research 
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to develop deliberative methods to integrate different knowledge types (Raymond et al. 
2010; Huntington et al. 2002; Olsson and Folke 2001; Reed 2008; Hofmeester et al. 2012). 
Finally, by showing how deliberative interventions increase resistance to maintaining the 
status quo shoreline amongst the participants, this thesis introduces provisional evidence 
of how deliberative valuation approaches not only improve the quality of participation 
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Scoping: methods and results 
A1. Methods 
The scoping methods consisted of a statement scoring exercise (Box A1), a pebble 
distribution exercise (Box A2), and an open-ended interview (Box A3). The statement 
scoring exercise was used to gauge knowledge and views on tidal areas, climate change 
and flood risk. The pebble distribution exercise was used to gauge levels of awareness and 
views on coastal ecosystem services and biodiversity. Participants completed one, two or 
all three exercises, depending on the time available. Researchers also noted down language 
and terminology that participants were unfamiliar with to inform language used during 
the main valuation phase.  
A2. Results 
Findings from the statement scoring exercise (Figure A1) and interviews (Box A4 and A5) 
show that clear majority agrees that nature areas on the Inner Forth shoreline should be 
protected and restored. Views as to whether there is sufficient attention to nature 
conservation in Scotland were varied, as well as whether habitat loss in the Inner Forth 




Just over 50% of the participants believed climate change to affect the Inner Forth in the 
coming decades. Findings from the pebble distribution exercise suggest that participants 
viewed the existence and future improvements in wildlife habitat and regulating 
ecosystem services, apart from carbon storage, more important than cultural ecosystem 






Box A1. Scoping questionnaire – Statement scoring exercise 
This questionnaire is about the Inner Forth area. Before we begin, please take a moment to 
look at the map provided, so you know where the Inner Forth is. We first invite you to answer 
the warm-up questions. Then, we will ask you to answer the main questionnaire, followed by a 
couple of background questions. This survey is expected to take 10-15 minutes. If you have 
time, we will then invite you to an interview that lasts 20 minutes. The information you provide 
is fully confidential and will be treated as such. Your participation is crucial for the success of 
this research. Now for the warm-up questions. Please tick only one of the boxes, and feel 
free to add any comments you may have. 
1 I think the environmental health of the Inner Forth should be improved.  
□Fully agree□ Somewhat agree □Neutral □Somewhat disagree □ Completely disagree □Do not 
know 
2 I think the nature areas on the margins of the Inner Forth should be protected 
and restored. 
□Fully agree□ Somewhat agree □Neutral □Somewhat disagree □ Completely disagree □Do not 
know 
3 I think it is a problem that over half of natural coastal habitats have been lost to 
farming and industrial uses in the Inner Forth.  
□Fully agree□ Somewhat agree □Neutral □Somewhat disagree □ Completely disagree □Do not 
know 
4 I think it is a problem that areas near the Inner Forth are at medium and high 
risk of flooding.  
High flood risk - 10% chance in any one year Medium flood risk - 0.5% chance in any one year 
□Fully agree□ Somewhat agree □Neutral □Somewhat disagree □ Completely disagree □Do not 
know 
5 I think there is sufficient attention to nature conservation and protection in 
Scotland.  
□Fully agree□ Somewhat agree □Neutral □Somewhat disagree □ Completely disagree □Do not 
know 
6 I believe the Inner Forth is likely to experience climate-related changes 
(precipitation, sea level rise, storms, flooding) in the coming decades. 






Category 1: Habitats for wildlife in the Inner Forth       
Habitats for wetland birds      
Habitats for resident and migratory fish      
Habitats for thousands of animal species      
Habitats for pollinator insects and birds      
Habitats that support farmland birds      
 
Category 2: Coastal safety and sustainability       
Wetlands hold the soil in place and absorb wave energy on the river margin, protecting the shoreline 
against erosion      
Wetlands store water during storms and slow the speed of flood water, providing flood control       
Wetlands filter water and remove pollutants and excess nutrients, improving environmental health       
Wetlands store carbon from the atmosphere in the vegetation and soil, mitigating climate change      
 
Category 3: Cultural and recreational benefits to  people       
People appreciate the natural features, including their beauty and aesthetic value      
People enjoy or appreciate the wildlife      
People watch birds near the river      
People go swimming in the river      
People go fishing for recreation      
Source of inspiration      
Opportunities for education (formal and informal) and training      
 
Category 4: Access to  nature areas for people and farm animals      
Nature areas along the river are accessible to local residents      
Paths are available in nature areas along the river      
 
Box A2. Scoping questionnaire – pebble distribution exercise 
You have been provided with a list of landscape benefits that can be found in 
coastal areas (same as in Figure B2 in Appendix B). Please have a look at this 
list.  
Do you think the following landscape benefits are found in the surroundings 
of the Inner Forth? If you think that it is found in the Inner Forth, add a tick 
in the red box. If you think it is not, leave it blank. If you are not sure about 
your opinion, add a question mark in the red box.  
Next, think about how important these landscape benefits are in the Inner 
Forth. Is it important to have these landscape benefits in the Inner Forth 
shoreline? If these landscape benefits are not found in the area now, do you 
think it would be important to have them in the future? If you think it is 
important, add a tick in the first blue box.  
Now, you are given 100 blue points, which you can give to different landscape 
benefits in the list. First allocate 100 points between the four different 
categories. Then allocate the points you have given to each of the categories 
between the landscape benefits in that category. Give more blue points to 
categories and landscape benefits that are important to you. Do not give any 
blue points to categories landscape benefits that are not important to you. 
Write the points you have given in the second blue box.  
Next, we would like to know your opinion about future improvements in the 
coastal areas in the Inner Forth. If you think that it should be improved, add 
a tick in the first yellow box. Now, you are given 100 yellow points, which you 
can give to different landscape benefits in the list. Give yellow points to all 
categories and landscape benefits that should be improved in the area. If it is 
very important to improve, give it more yellow points. Do not give any yellow 
points to categories or landscape benefits that you think do not need to be 






Box A3. Scoping interview questions 
I will now ask a couple of questions about future improvement in the coastal area. There are 
no right answers to these questions. Try to think who according to you is responsible and 
what you think is the best way to go forward. 
I would like to ask you a couple of questions relating to wildlife and habitats in the Inner 
Forth.  
- Do you think there are habitats for wildlife in the Inner Forth area, and where are they? 
- Is it important for you that there are habitats for plants and animals in the Inner Forth 
area, and why is that? 
- Do you think the coastal areas in the Inner Forth provide habitats for wildlife, and do 
think that is important? 
Now I would like to ask you a couple of questions relating to green spaces and recreation in 
the Inner Forth.  
- Are there green spaces for available for people who live in the Inner Forth area, and do 
you know where these are? 
- Is it important for you that there are green spaces in the Inner Forth area, and why is that? 
- Do you think the coastal areas in the Inner Forth provide green spaces for the Inner 
Forth, and do think that is important? 
Now I would like to ask you a couple of questions about what is special about the area and 
what makes Inner Forth the place it is.  
- Is the Inner Forth valuable to you as a place, and why is that?  
- If I asked you to describe the Inner Forth to me as a place, how would you describe it?  
- Do you think it is important that people value Inner Forth as a place, and why is that? 














Box A4. Existence and location of wildlife and green space in the coast in the Inner 
Forth, based on 13 interviews. Do you think the coastal areas in the Inner Forth provide 
habitats for wildlife, and do think that is important? 
- I can imagine, there are areas that have been left for wildlife but I don't know where they 
are. 
- I think it would be important to have wildlife but I don't think there are habitats for 
wildlife. Should organise hunts to protect birds (hunt species that prey birds) 
- Don't know. 
- I am sure they do, don’t know where they are specifically. Important to have habitats, 
they are part of the heritage. 
- I am aware that there are wetlands but not sure where they are. They are definitely 
important - poor birds have flown thousands of miles. And the habitats need to be 
suitable for their feeding requirements.  
- Suppose they must, don't know. 
- Don't go a lot as I don't have a car. Have seen seals in the sea near Edinburgh.  
- I like the wildlife. I hope it’s provided; we need the wildlife and the sealife. 
- Yes, absolutely; they were there first. We need to find our place alongside nature. We need 
to resist this Victorian view of controlling nature, and its implicit hierarchies. 
- Birds go where they feel it’s best to go. [Don’t need to provide them with habitat.] We’ve 
got a big seagull problem in places that aren’t even on the seaside. But should still keep 
it [the coastal areas] as natural as possible. 
- Certain places do, e.g. marshland by Kincardine. There is also a pathway there. It is 
important because it maintains the environment.  
- I’ve seen wildlife, yes, it is important. A lot of kids have probably never seen these things 
before. 
- Yes, aye. water birds are things in the area, don’t want to lose that. don’t want things to 





Box A5. Existence and location of wildlife and green space in the coast in the Inner 
Forth, based on 13 interviews. Do you think the coastal areas in the Inner Forth 
provide habitats for wildlife, and do think that is important? 
- I can imagine, there are areas that have been left for wildlife but I don't know where 
they are. 
- I think it would be important to have wildlife but I don't think there are habitats for 
wildlife. Should organise hunts to protect birds (hunt species that prey birds) 
- Don't know. 
- I am sure they do, don’t know where they are specifically. Important to have habitats, 
they are part of the heritage. 
- I am aware that there are wetlands but not sure where they are. They are definitely 
important - poor birds have flown thousands of miles. And the habitats need to 
be suitable for their feeding requirements.  
- Suppose they must, don't know. 
- Don't go a lot as I don't have a car. Have seen seals in the sea near Edinburgh.  
- I like the wildlife. I hope it’s provided; we need the wildlife and the sealife. 
- Yes, absolutely; they were there first. We need to find our place alongside nature. 
We need to resist this Victorian view of controlling nature, and its implicit 
hierarchies. 
- Birds go where they feel it’s best to go. [Don’t need to provide them with habitat.] 
We’ve got a big seagull problem in places that aren’t even on the seaside. But 
should still keep it [the coastal areas] as natural as possible. 
- Certain places do, e.g. marshland by Kincardine. There is also a pathway there. It is 
important because it maintains the environment.  
- I’ve seen wildlife, yes, it is important. A lot of kids have probably never seen these 
things before. 
- Yes, aye. water birds are things in the area, don’t want to lose that. don’t want things 
to disappear altogether. lots of different fish and fishes.  
- Yes, place of leisure, quite a lot of sea life. 


























Figure 3. Results from the pebble distribution exercise for relative importance of different coastal ecosystem services 
and biodiversity. Participants were asked to allocate 100 points across the attributes to indicate their relative 
importance in the Inner Forth. Average proportion and standard error of the mean was calculated for each attribute. 
How important is it to improve habitats for wetland birds in the coastal area of the Inner Forth?
How important is it to improve habitats for fish in the coastal area of the Inner Forth?
How important is it to improve habitats for animals in the coastal area of the Inner Forth?
How important is it to improve habitats for pollinators in the coastal area of the Inner Forth?
How important is it to improve habitats for farmland birds in the coastal area of the Inner Forth?
How important is it to improve erosion reduction by wetlands in the coastal area of the Inner Forth?
How important is it to improve flood regulation by wetlands in the coastal area of the Inner Forth?
How important is it to improve pollutant filtering by wetlands in the coastal area of the Inner Forth?
How important is it to improve carbon storage in wetlands in the coastal area of the Inner Forth?
How important is it to improve appreciation of natural features in the coastal area of the Inner Forth?
How important is it to improve enjoyment/appreciation of wildlife in the coastal area of the Inner Forth?
How important is it to improve birdwatching in the coastal area of the Inner Forth?
How important is it to improve swimming in the coastal area of the Inner Forth?
How important is it to improve fishing  in the coastal area of the Inner Forth?
How important is it to improve the source of inspiration in the coastal area of the Inner Forth?
How important is it to improve opportunities for education and training in the coastal area of the Inner Forth?
How important is it to improve access to nature areas in the coastal area of the Inner Forth?
How important is it to improve paths in nature areas in the coastal area of the Inner Forth?



























Figure 2. Results from the pebble distribution exercise for relative importance of future improvement for coastal ecosystem 
services and biodiversity. Participants were asked to allocate 100 points across the attributes to indicate their relative 
importance in terms of future improvements. Average proportion and standard error of the mean was calculated for each 
attribute. 
How important is it to have habitats for wetland birds in the Inner Forth coastal area?
How important is it to have habitats for fish in the coastal area of the Inner Forth?
How important is it to have habitats for animals in the coastal area of the Inner Forth?
How important is it to have habitats for pollinators in the coastal area of the Inner Forth?
How important is it to have habitats for farmland birds in the coastal area of the Inner Forth?
How important is it that wetlands reduce shoreline erosion in the coastal area of the Inner Forth?
How important is it that wetlands regulate flooding in the coastal area of the Inner Forth?
How important is it that wetlands filter pollutants in the coastal area of the Inner Forth?
How important is it that wetlands store carbon in the coastal area of the Inner Forth?
How important is it that people appreciate natural features in the coastal area of the Inner Forth?
How important is it that people enjoy/appreciate wildlife in the coastal area of the Inner Forth?
How important is it that people watch birds in the coastal area of the Inner Forth?
How important is it that people swim in the Inner Forth?
How important is it that people fish in the coastal area of the Inner Forth?
How important is it that the coastal area in the Inner Forth is a source of inspiration?
How important is it to have opportunities for education and training in the coastal area of the Inner Forth?
How important is it to have access to nature areas along the river in the Inner Forth?
How important is it to have paths in the coastal area of the Inner Forth?




Table A1. Results from the pebble scoring exercise on the existence and importance of coastal 
habitats in the Inner Forth. The sample size for each question is in the rightmost column. 
 
 Yes No 
Don't 
know Total 
Are there habitats for wetland birds in the Inner Forth shoreline? 77% 6% 16% 31 
Is it important to have habitats for wetland birds in the Inner Forth shoreline? 93% 3% 3% 29 
Should habitats for wetland birds be improved in the Inner Forth shoreline? 77% 14% 9% 35 
Are there habitats for fish in the Inner Forth? 68% 13% 19% 31 
Is it important to have habitats for fish in the Inner Forth shoreline? 86% 10% 3% 29 
Should habitats for fish be improved in the Inner Forth shoreline? 69% 23% 9% 35 
Are there habitats for animal species in the Inner Forth shoreline? 71% 16% 13% 31 
Is it important to have habitats for animals in the Inner Forth shoreline? 93% 3% 3% 29 
Should habitats for animals be improved in the Inner Forth shoreline? 86% 10% 3% 29 
Are there habitats for pollinators (birds and insects) in the Inner Forth 
shoreline? 
71% 10% 19% 31 
Is it important to have habitats for pollinators in the Inner Forth shoreline? 86% 10% 3% 29 
Should habitats for pollinators be improved in the Inner Forth shoreline? 69% 26% 6% 35 
Are there habitats for farmland birds in the Inner Forth shoreline? 71% 6% 23% 31 
Is it important to have habitats for farmland birds in the Inner Forth shoreline? 90% 7% 3% 29 




Table A2. Results from the pebble scoring exercise on the existence and importance of 
regulating ecosystem services in the Inner Forth. The sample size for each question is in the 
rightmost column. 
 
 Yes No 
Don't 
know Total 
Do wetlands reduce erosion in the Inner Forth? 61% 19% 19% 31 
Is it important for wetlands to reduce erosion in the Inner Forth shoreline 83% 7% 10% 29 
Should erosion reduction by wetlands be improved in the Inner Forth shoreline? 71% 18% 11% 38 
Do wetlands regulate floods in the Inner Forth? 68% 19% 13% 31 
Is it important for wetlands to regulate flooding in the coastal areas in the Inner 
Forth 
93% 3% 3% 29 
Should flood regulation by wetlands be improved in the Inner Forth shoreline? 66% 26% 9% 35 
Do wetlands filter water (pollutants and excess pollutants) in the Inner Forth? 61% 19% 19% 31 
Is it important for wetlands to filter pollutants/excess nutrients in the coastal areas? 90% 7% 3% 29 
Should pollutant filtering by wetlands be improved in the Inner Forth shoreline? 74% 17% 9% 35 
Do wetlands store carbon in the Inner Forth? 72% 17% 10% 29 
Is it important for wetlands to store carbon in the Inner Forth shoreline? 72% 17% 10% 29 






Table A3. Results from the pebble scoring exercise on the existence and importance of 
cultural ecosystem services in the Inner Forth. The sample size for each question is in the 
rightmost column. 
 
Table A4. Results from the pebble scoring exercise on the existence and importance of access 
to the river in the Inner Forth. The sample size for both questions is in the rightmost column. 
Are the nature areas along the river accessible to local residents in the Inner 
Forth? 
70% 23% 7% 30 
Is it important to have access to nature areas along the river in the Inner Forth? 97% 3% 0% 29 
Should access to nature areas be improved in the Inner Forth shoreline? 74% 26% 0% 35 
     
Are there paths available in the nature areas along the river in the Inner Forth? 68% 23% 10% 31 
Is it important to have paths in the nature areas along the river 93% 7% 0% 29 
Should paths in nature areas be improved in the Inner Forth shoreline? 80% 20% 0% 35 
 
 
 Yes No 
Don't 
know Total 
Do people appreciate natural features (aesthetics and beauty) in the coastal 
area? 
81% 19% 0% 31 
Is it important that people appreciate natural features in the Inner Forth shoreline? 97% 3% 0% 29 
Should appreciation of natural features be improved in the Inner Forth shoreline? 83% 17% 0% 35 
Do people appreciate/enjoy wildlife in the Inner Forth shoreline? 90% 10% 0% 31 
Is it important that people appreciate/enjoy wildlife in the Inner Forth shoreline? 100% 0% 0% 29 
Should enjoyment/appreciation of wildlife be improved in the Inner Forth 
shoreline? 
86% 14% 0% 35 
Do people watch birds in the Inner Forth shoreline? 84% 13% 3% 31 
Is it important that people watch birds in the coastal areas in the Inner Forth? 79% 17% 3% 29 
Should birdwatching be improved in the Inner Forth shoreline? 77% 20% 3% 35 
Do people go swimming in the Inner Forth shoreline? 32% 58% 10% 31 
Is it important that people go swimming in the coastal areas in the Inner Forth? 55% 38% 7% 29 
Should swimming be improved in the Inner Forth shoreline? 53% 44% 3% 34 
Do people fish (for recreation) in the Inner Forth shoreline? 74% 16% 10% 31 
Is it important that people go fishing in the coastal areas in the Inner Forth? 74% 16% 10% 31 
Should fishing be improved in the Inner Forth shoreline? 68% 32% 0% 34 
Is the Inner Forth coastal area a source of inspiration for people? 81% 16% 3% 31 
Is it important that the coastal areas in the Inner Forth are a source of inspiration 
for people? 
86% 14% 0% 29 
Should the source of inspiration be improved in the Inner Forth shoreline? 74% 26% 0% 35 
Does the coastal area in the Inner Forth provide opportunities for education 
and training? 
77% 13% 10% 31 
Is it important that the coastal areas provide opportunities for education and 
training? 
86% 10% 3% 29 









APPENDIX B.  
Talking Forth workshops 
Before the workshop activities, participants filled in the background questionnaire (Figure 
B1), and lead researcher explained the purpose and aims of the event to all workshop 
participants in plenary (Box B1).  
The learning-based intervention (B2) addresses knowledge gaps regarding climate change 
impacts and adaptation on local level, and coastal flood and erosion regulating ecosystem 
services. These topics were chosen because the findings from the scoping phase suggest 
that Inner Forth citizens were not aware of the above-mentioned issues. Participants were 
generally aware of climate change, and drivers and trajectories of biodiversity loss (Figure 
A1 and Table A1 in Appendix A). It was therefore not necessary to raise awareness 
biodiversity losses and justify ecological needs for ecosystem restoration during the 
learning-based intervention. 




The discussion-based intervention was designed to address gaps in local awareness (Table 
B1). A list of ecosystem services and biodiversity was used in the discussion-based 
intervention (Figure B2).  
Box B1. Information given to the participants regarding the workshop 
programme before the valuation exercises and deliberative interventions. 
Workshop leader and the facilitators are introduced. Workshop leader explains why participants 
were invited (research topic, case study relevance, purpose of engaging with residents), who funds 
the research, and it is relevant locally (competing interests of land use, inclusion of local 
perspectives). Workshop leader also describes her personal research interests, and how they relate 
to the workshop topic. Participants are then told how they can best help the research team collect 
good quality data and information - by being honest, taking the courage to speak up and share 
their views during discussions. They are told that the discussions are audio recorded, so that 'we 
really get what you're saying and don't make mistakes'. The workshop leader also promises that 
the recordings will not be shared with anyone else, and that their names will not be associated 
with what they said during discussions. The participants will get paid at the end if they participate 
in all activities. Finally, everyone in the room introduces themselves and shares how long they 
have lived in the area.  
 Box B2. Learning-based intervention 
I will now give you a short presentation about the coastal areas in the Inner Forth. The purpose 
of this talk is to give you information about the current situation in the coastal areas; the kinds of 
changes that are likely to happen in the coming decades; how these coastal areas have changed in 
the past; and the options that are available for adapting to coastal changes. 
The Inner Forth area is defined by the water. One way in which the communities, farmers and 
industry are impacted by the water is flooding. There are three types of flooding that might take 
place in the Inner Forth. There is urban flooding: when there is heavy rainfall on paved surfaces, 
which do not drain much water. Then there is river flooding: when the river cannot cope with 
the amount of water entering it, for example during heavy rains and snow melting. Then there is 












Box B2. Learning-based intervention 
Now please look at Figure 1 on your sheet. This map is from SEPA’s website, and it shows you 
what the risk of coastal flooding is in the Alloa area. Look at the areas in green. The green areas 
show you areas where coastal flooding occurs once in every 10 years, so the likelihood of flooding 
in any one year is 10%. Alloa is over here on the map. You can look at these maps of flood risk on 





People have lived and gained their livelihoods on the shores of the Inner Forth since the pre-historic 
times, and they’ve had to cope/adapt to seasonal and occasional flooding. Today, the communities, 
farmers and industry use coastal defences, like embankments and seawalls, to hold back the water 
when sea levels are higher. What is sometimes forgotten is that the coastal nature areas, such as salt 
marsh and mudflat also provide protection from flooding, act as a buffer between the sea and land, 
and store water during storm events, protect the seawalls behind them from erosion, so that they 
last longer without eroding. 
In the Inner Forth, 50% of the original coastal nature areas have been lost, so these don’t provide 
as much flood protection as they used to. These coastal habitats have been claimed from the sea, 
and are now used for farming, ports and industry. You can see in Figure 2 where land has been 
claimed from the sea, and what it is used for at the moment. I will let you have a look at this map 
for a moment. You can see that the foreshore between Stirling and Grangemouth has been claimed 
for farming. Grangemouth is also on reclaimed land. The foreshore towards the North Sea has been 
claimed for industrial uses. So the areas in green, red and purple were salt marsh and mudflat 












The coast in the Inner Forth has always changed, both because of natural and human made changes, 
and it will continue to do so in the coming decades. Changes in climate are expected to rapidly impact 
the coast even further. The scientific community has collected a long record of historical climate data in 
Scotland, we can use this to understand what has already happened to our climate and what might happen 
in the future.  
I have taken this diagram from the UK Climate Projections Webpage. This is Figure 3 in your sheet. 
This is a record of observations of temperature, and it shows how average yearly temperatures have 
changed in the past century. The record starts in 1900s and goes all the way up to 2000s. The black lines 
are the cool years, and the orange years are the warm years. You can see that there have been lots more 
warm years in the past decades. What is most important in this figure is the trend line. You can see that 
the trend line is rising.  
You can see in Figure 4 that sea levels in the Inner Forth are expected to rise by about 20 cm by 2060. 
This is a so called central estimate – the evidence suggests that sea levels are just as likely to rise by less 
than 20 cm as they are to rise by more than 20cm. It is normal for sea levels to be high sometimes, for 
example when a storm is severe and there is a high tide at the same time. Over longer time scales, land 
has been rising in the Inner Forth since Ice Age. However, in the last century this process has been 
overtaken by sea level rise. Sea levels are rising today because land-based ice in Greenland is melting, 
which increases the volume of the ocean water. The second reason is thermal expansion - as water 
warms, it expands. As a result, sea level is rising in the Inner Forth and all future projections expect rates 







We don’t know how much ice will melt and how quickly it will do so. We cannot be 100% confident 
about how much sea level will rise in the Inner Forth and how quickly. What we do know is that changes 
in sea levels are likely to impact flood events in the Inner Forth, and as sea levels rise, the flooding will 
reach further inland and further up. An event that was likely to occur every 100 years now might occur 
a lot more often in 2020. A severe storm that occurs now only once in every 100 years is predicted to 
occur every year by 2100. Let’s take one more example. It sea level changes 5 mm per year, in 50 years 
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11-year running average line is shown; for more information see our climate trends tool;
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Data Source: National Climate Information Centre, Met Office










The flood events are likely to last longer too. In other words, the floods of today will become 
more frequent and last longer. Unless flood defences are improved, they are likely to be 
overtopped. 
There are a number of possibilities for making the Inner Forth coastal areas prepare for sea 
level rise and changes in flooding. The existing sea-walls and embankments can be maintained 
better and built higher. This might be needed in some coastal areas. However, it would be 
expensive to maintain and build artificial sea-walls all throughout the whole shoreline of the 
Inner Forth. This could also cause eroding in other parts of the estuary, making the shoreline 
more susceptible to coastal changes. Human-made flood defences will become a less cost-
effective option when sea levels rise, as they need to be higher, and maintained more.  
We can also restore salt marsh and mudflat habitats in the areas where they have been lost. 
These restored habitats would provide protection from coastal erosion and absorb water when 
the sea levels are high. We can use the map in Figure 2 as a clue as to where salt marsh habitats 
could be restored. These tidal habitats are of particular value in the coming decades when sea 
levels are going to rise at accelerating rates, and there is likely to be a lot more shoreline flooding 
during storms. If you put a stretch of salt marsh between the open water and the shoreline, the 
speed of waves will be slower, the waves coming in will be lower, and they will hit the shore 
with lower energy associated with them. Restoring these wetlands will reduce the cost of 























and views about 
locally important 
natural features. 
Map and list locally 
important natural 
features and discuss 
why they visit and/or 
appreciate them.  
Where do you visit or appreciate green 
spaces or spaces for nature? Green space is 
any land or water that has vegetation on it, 
for example gardens, parks, or paths. Spaces 
for nature could be any area or location 
where species can feed, rest, breed or grow. 
These species could be anything from 
mammals, insects, birds, fish, wild flowers 
or trees. Can you describe to me why you 
visit or appreciate these places? What is it 
that you like about them? 
What natural features do you associate with 
the Inner Forth that define it, and make it 
the place it is? We will focus on natural 
features rather than human-made features, 
for example: living things; landscapes; 
including coastal environments; special 
places; scenery; places and moments when 





and views on the 
implications of 
converting land 
back to tidal areas. 
Discuss and annotate 
a map with colour-
coded stickers to 
indicate what changes 
they would like to see 
in potential sites for 
coastal realignment.  
What kinds of changes in the coast would 
be important to you? We will discuss this 
and use colour-coded stickers to indicate 
our preferences on this map. Pick the 
colour of the sticker to indicate changes are 
important (Figure B2). Place the sticker 
over land parcels that would be important. 
You can place altogether ten stickers on the 
map. Why are these changes important to 





Learn and share 
concerns on 
future drivers in 
coastal areas, and 





List and discuss 
concerns for the 
future and use colour-
coded stickers to 
indicate linkages with 
ecosystem services 
and biodiversity and 
identify top concerns. 
Now we are now going to discuss changes 
happening either locally or globally. We will 
call these drivers of change. What kinds of 
changes, either happening locally or 
globally, do you think will impact these 
landscape benefits near the coast now or in 
the future? How do you think these drivers 
of change are connected to the different 
landscape benefits? Why? Which of these 
drivers are you most concerned about? 
Which of these drivers do you think are the 
biggest problem for the local community? 
Add a sticker next to three drivers that you 
are most concerned about. 





















































APPENDIX C.  
The choice experiment  
The design of the choice experiment was informed by the scoping phase and a pilot (Box 
C1). The scoping phase informed both the design of the choice experiment attributes and 
the language that was adopted for the main phase. For attributes, the scoping phase 
interviews revealed that many participants were not aware of the location of coastal and 
tidal habitats. To help address this local awareness gap, all participants were shown the 
existing locations of tidal marshes and mudflats before the exercise. For language, many 
participants were hesitant when asked about the presence of habitats in their local area, 
whereas many used phrases like 'nature' and 'space for nature'. This more common 
terminology was adopted for choice experiments and deliberative interventions in the 
main phase.  
The choice experiment was explained in the same way to all participants (Box C2). They 
were told about the location, appearance, existing uses and bird numbers in shoreline 
areas; and the shoreline and monetary attributes in the choice experiment. Participants 
were prompted to avoid overestimating the monetary attribute and reassured that 
choosing options without donations was not a wrong answer. They were also prompted 
to consider the distance to the sites where attributes would change.  





After the workshop participants had completed the third round of choice tasks, they were 
asked to fill in a follow-up questionnaire to gauge for changes in certainty during the 
workshop (Figure C1). 
 
 Box C1. Choice experiment pilot 
The purpose of the choice experiment pilot was two-fold: to test whether choice cards were 
understandable, and estimate the range in proportional increase that participants are willing to 
pay for different attribute levels. A set of six choice tasks were carried out 17 participants in 
Alloa in June 2015. Participants were asked what they thought would be an appropriate 
proportional increase in council tax over a ten-year period for all six tasks. Ten percent of those 
who were approached to participate took part.  
The researchers learned after several choice tasks that it was essential to provide a more 
elaborate explanation of the differences in attributes between scenarios, so that older 
participants and those with learning difficulties would comprehend. 
Participants’ WTP varied between zero and fifteen percent increase in council tax for different 
scenarios. Three out of seventeen were not willing to pay for changes, and one participant was 
undecided. For the remaining participants, average WTP varied between 1% and 12.5%, and 
standard error of the mean varied between three and five percent between choice tasks for 






Box C2. Choice experiment  
Before we start the task, I will share some background information and explain what we are asking you 





































































You can find these in areas that are marked in yellow on the map (right). I will give you a moment to 
look at these. The areas marked in orange, beside the areas marked in yellow, is what we are going to 
focus on in this interview. In these twelve parcels of land around the foreshore, it would be feasible to 
either bring back marshland, or manage marshland more actively, because it is currently in a degraded 
state. At the moment, these parcels of land are mainly used for farming or industrial purposes, apart 
from Skinflats and Kinneil Lagoons. Skinflats is an RSPB nature reserve, and Kinneil Lagoons is an 
industrial wasteland. There are paths in some of the areas but not in all of them. There are about 120 






Now let's look at this illustration of a marshland area (below). We will be talking about three types of changes 
that could happen on an area like this. Firstly, you can restore marshland, which would lead to more space 
for nature, and increased coastal safety, because these marshes provide protection from flooding and coastal 
erosion. Secondly, you can bring in rangers to carry out existing conservation management on ecologically 
degraded marshland areas. He is doing things like installing sluices to raise water tables, so that this existing 
marsh area can support more fish and wetland birds. Thirdly, you can build new paths, or maintain paths that 
in poor condition, so that locals have increased access to the river, however, this might increase disturbance 
for local wildlife.  
 
For the purpose of this exercise, want to know what would you be willing to donate for the coastal changes 
that we will look at. Think of this as a donation from your household on a monthly basis over five years. The 
donation would come from the households in these four council areas (below). It would go to the Inner 




This is your first task (below). I'll now explain how it works and the differences are between the 
options. Your task is to choose which one would be the best, considering the benefits and costs, 
and your ability to donate. Assume that access to the site would be improved if it is needed. In some 
of the options the sites are closer to where you live, and some are further away. Please take this into 


































































So you can see that there is donation involved with each option. It is really important for our research 
that you consider the donation involved as if they were real. So you need to think about your household 
income and spending, and what you might need to give up to be able to afford a donation. People often 
choose options that involve a donation they would not make in reality. So that we get good quality data 
for our research, please treat this like a real situation. This might mean that you need to choose the option 
that does not involve any donation. This is not a wrong answer, so it is okay to choose an option that 






























Attribute Description Changes in 
indicators 
Reason to be included 
Managed 
realignment  
Salt marsh and mudflat 
habitats are restored 
through landward retreat 
of artificial flood defences, 
resulting in losses of 
farmland and industrial 
wasteland.  
1. More space 
for nature 
2. Lower flood 
and erosion 
risk 






This attribute is central to the policy questions 
regarding managed retreat, and it has been 
suggested to be feasible on ten parcels of land in 
the area. Participants’ preferences in both 
formats were expected to be sensitive to changes 
in this attribute, because of the widespread 
awareness and concerns regarding wildlife losses 
(Appendix A). Scoping phase participants 
perceived flood regulation to be the most 
important regulating service (93%), however, not 
as many knew if regulating services existed, or 
whether they should be improved (Table A2). 
Interview participants are expected to be less 
sensitive to changes in flood risk and erosion, as 
it was not a widespread concern amongst 
participants during scoping phase (Table A2).  
Conservation 
actions 
Rangers actively manage 
degraded tidal habitats by 
e.g. installing sluices and 
raising water tables (RSPB 
2013).  
1. Better ecological 
quality of tidal 
habitats 
2. More breeding 
wildfowl and 
waders 
Active conservation measures were included, as 
this is proposed to be a feasible on six tidal land 
parcels in the area. This would also contribute to 
similar conservation goals as tidal restoration, 




Walking and cycling routes 
are maintained where 
paths are in poor state and 
created where there are no 









Local feasibility study suggests that there are 
eleven parcels of land where there is no 
recreational access, or the paths are in poor 
condition. As appreciation and recreational 
opportunities in the Inner Forth area were widely 
valued by participants of the scoping phase 
(Table A3) and 80% of those who were asked 
said that paths along the river should be 
improved, it was expected that participants' 
preferences would be sensitive to changes in 
access in the choice experiment.  
Monthly 
donation 
Donation (5-year period) 
to the Inner Forth 
Landscape Initiative would 
be collected from residents 
from Clackmannanshire, 
Fife, Falkirk and Stirling. 
5. Not connected 





















Demographics of workshop and interview 
participants 
Women were overrepresented by three percent in workshops and four percent in 
interviews (Table D1). Household owners were considerably underrepresented and 
tenants overrepresented in both formats. Highly educated were underrepresented in both 
formats, whereas those with secondary education were overrepresented. Ages 18-25 were 
overrepresented in both formats, whereas 26-40 were slightly overrepresented in 




workshops, and 61-80 in interviews. People over the age of 80 were underrepresented in 
both format, whereas ages 26-40 in interviews, and 41-60 and 61-80 in workshops. 
Employed were underrepresented in both formats, whereas students in interviews, and 
retired in workshops. Unemployed were considerably overrepresented in both formats. 
Majority of all participants live in Alloa, within short walking distance from the areas 
where participants were recruited, interviewed and workshops were held (Figure D1). 
Overall, there are no considerable differences in geographic distribution of participants 
between workshops (left) and interviews (right). About 20% of workshop and 15% of 
interview participants live in South-East parts of Alloa, which were amongst the most 
deprived 10% areas in Scotland in 2016 (Scottish Index of Multiple Deprivation 2016). 
About 35% of workshop and 40% of interview participants live in areas of South-East 
Alloa (‘bottom end’), Clackmannan, Sauchie, Tillicoultry and Tullibody, which fall within 
the 20% most deprived areas in Scotland. Five percent of workshop and two percent of 
interview participants live outside the Clackmannanshire area in Falkirk, Kincardine and 
Bridge of Allan. Out of 109 workshop participants, 108 were asked for their postcode, 
however 17 were not recognised. Out of 98 interview respondents, 97 provided their post 
code, and 11 post codes were not recognised.  
Participants from associate professional roles (e.g. arts, environment and defence) were 
overrepresented in workshops. People in sales and customer service were overrepresented 






  Format Comparison 
  Workshop Interview Clacks. Scotland 
Gender6 Female 0.54 0.55 0.51 0.52 
 Male 0.46 0.45 0.49 0.48 
Household Owner 0.36 0.53 0.63 0.61 
    In Alloa 0.17 0.30 - - 
    Elsewhere 0.19 0.24 - - 
 Tenant 0.62 0.46 0.36 0.37 
 Not asked 0.03 0.01 - - 
Education7 Higher 0.38 0.35 - 0.43 
 Further 0.56 0.59 - 0.59 
 Secondary 0.94 0.97 - 0.85 
 Other 0.04 0.00 - 0.06 
 Not asked 0.03 0.03 - - 
Age8 
18-25 0.17 0.14 0.11 - 
26-40 0.23 0.18 0.21 - 
41-60 0.34 0.37 0.38 - 
61-80 0.22 0.29 0.26 - 
80+ 0.03 0.02 0.05 - 
Not asked 0.02 0.00 - - 
Employment9 
Employed 0.38 0.45 0.57 0.55 
Unemployed 0.32 0.23 0.12 0.14 
Student 0.07 0.03 0.07 0.08 
Retired 0.21 0.26 0.25 0.24 
Not asked 0.03 0.04 - - 
 
      
                                               
6 Comparative values retrieved from the Office for National Statistics (2015). 
7 Minimum level of education reported. Higher education corresponds to education at SVQ level 4; further 
education to SQV level 3; secondary to SQV level 1 and 2. Comparative values retrieved from the Office 
for National Statistics (2015). 
8 National Records of Scotland (2016) 
9 ‘Employed’ includes full-time, part-time and self-employed. ‘Unemployed includes those who are seeking 
work; looking after the home or children; disabled or permanently sick; and short-term illness and injury. 
‘Student’ includes those in further or higher education. Scottish Government (2016d) 
SOC Major Group Sector Workshop Interview Clackmann. 





Engineering, manufact., energy 7% 22% 
18±4% 
Education 8% 8% 
Health care 7% 6% 
Academia 4% 1% 
Religion and faith 0% 1% 
Business, finance and accounting 5% 6% 
Information technology 7% 0% 
Total 38% 44% 
Associate professional 
and tech. 
Art, design and culture 8% 4% 
13±4% 
Environment and horticulture 4% 3% 
Defence 3% 3% 
Health and safety 5% 0% 
Human resources 3% 1% 
Total 23% 11% 
Caring, leisure and 
other service 
 
Social services, housing and 
childcare 14% 13% 12±4% 
Admin. and secretarial Clerical or administrative 5% 11% 10±3% 
Sales and customer 
service 
Retail 4% 11% 
7±3% 
Customer service and relations 4% 1% 
Hospitality and catering 5% 6% 
Total 13% 18% 
Process and machine 
op. Transport and logistics 4% 0% 10±3% 
Elementary Property maintenance 3% 3% 9±3% 
Table D2. The occupational statistics of the workshop and interview participants. ONS Crown 
Copyright Reserved. Retrieved from Nomis on 26 January 2017. Confidence 95%. Date: Oct 







The Inner Forth social-ecological system from a 
citizen perspective 
E1. Methods: Analysis of citizen perspectives using the social-ecological 
system framework 
The ‘future drivers of change’ discussions were transcribed, and transcripts were analysed 
to identify all drivers of change mentioned. We recorded all drivers of change in a 
spreadsheet; how many times they were mentioned by the groups; the location (if 
mentioned), linkage to other drivers; and how many times it was linked to different 
ecosystem services; and how many participants voted it as a top concern. It was also noted 
whether participants referred to its state, increase, decline, change or a combination of 
the above. Next, we assigned codes to all drivers of change in the spreadsheet according 
to social-ecological systems framework (Ostrom 2009).  
The first tier of codes was based on the first-tier variables in social-ecological systems 
model, which were adapted from Ostrom (2009): social, economic and political settings, 
river system, governance, natural system, stakeholders, stakeholder actions and related 
ecosystems. The main difference to Ostrom (2009) is that resource system is reframed 
with river system, which considers the biophysical system in the Inner Forth. Resource 
units is reframed as the natural system, which considers parts of the river system with 
predominantly natural processes, such as salt marshes, mudflats, wildflower meadows and 
woodlands. Actors is reframed as stakeholders, and action situations reduced to only 




Inner Forth. Instead, the performance measures are considered as properties of the river 
system and related ecosystems. Next, we created and assigned second-tier codes, which 
were created whenever a new second-tier variable was needed. We counted frequency of 
mentions for different SES variables (both first-tier and second-tier), as well as the 
frequency of connections mentioned between first-tier variables and ecosystem services, 
as well as the frequency of concerns and priorities. We then visualised the differences in 
connectivity with other SES variables, ecosystem services, and overall concern in a set of 
diagrams based on the frequency counts.  
E2. Results: citizen perspectives on the Inner Forth social-ecological system 
During the third discussion-based intervention to address local awareness gaps, 
participants shared varying levels of knowledge regarding different variables in the Inner 
Forth social-ecological system, how they are linked (directly and via feedbacks), and 
impact coastal ecosystem services and biodiversity. Participants described all first-tier 
variables comprehensively, despite the short time available (15-20 min) and having done 
a number of other group exercises before this final discussion exercise. Out of all the 
second-tier variables, participants described pressures on the river system in most detail, 
resulting in altogether twenty third-tier variables. 
E2.1 How knowledge was shared about the socio-ecological system 
Participants shared a lot of knowledge regarding three linkages between the SES variables 
(Figure E1). Firstly, they described many ways in which stakeholder actions feed back to 
one another (Figure E6), the river system, and the stakeholder variables (Figure E5). 
Secondly, participants described a number of ways in which the stakeholder variables feed 
back to one another (Figure E6), but demonstrated less knowledge of how the stakeholder 
variables link to the actions they participate in (Figure E4), or feed back to governance 
(Figure E5). Thirdly, the participants described many ways in which the social, economic 





Participants did not share any knowledge for two types of linkages between the SES 
variables. Firstly, they did not mention any internal dynamics of the social, economic and 
political settings, or how the Inner Forth affects the social, economic and political settings 
(Figure E5 and E6). Secondly, they did not describe how the governance dynamics affect 
one another, or how they are affected by stakeholder actions (E5 and E6). Furthermore, 
they shared little knowledge regarding the linkages with and within natural systems (Figure 








Figure E1. Overview of how workshop participants shared local knowledge on the linkages 
between SES variables. Dark green indicates linkages where participants described over ten 
different types of linkages; medium green indicates 5-9 different linkage types; light green 
indicates 1-4 different linkage types; white indicates that no linkage types were described. Grey 
indicates lack of direct links or feedbacks according to the social-ecological system. 
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E2.2 Impacts on ecosystem services and biodiversity 
Participants shared knowledge on how SES variable impacts on ecosystem services and 
biodiversity by pointing out altogether 739 impacts, resulting in an average of 37 per 
group. Nearly half of the impacts were from actions taken by stakeholders, whereas 
governance and the natural system were perceived to have the least impact (Figure E2). 
Development, particularly for housing and industry, was the most often mentioned 
variable to impact all coastal ecosystem services and biodiversity, apart from water 
regulation (Figure E3). Flood and erosion control were perceived to be most impacted by 




























Figure E2. The perceived relative impact of SES 
variables on coastal ecosystem services and 
biodiversity at first tier level. The six first and 
second tier variables of the social-ecological 







filtration were seen to be most impacted by polluting, deforesting and littering (Figure 
E3).  
E2.3 Top concerns 
Fracking was the subject to most concern, being raised in all 20 groups and receiving 9.8% 
of total votes of concern. It was also most frequently connected to having effects on 
biodiversity (13/20), regulating (9/20) and cultural (10/20) ecosystem services. 
Participants expressed concerns over fracking leading to deforestation, toxin release, land 
contamination, health effects, pollution, need for more infrastructure and transport, 
effects on visual appearance of area, and challenges with waste disposal.  
Climate change was the second most important concern, mentioned by eighteen out of 
twenty groups, and receiving 8.1% of total votes. Participants described how it leads to 
sea level rise, changing weather patterns, moods and well-being, floods, nesting area for 
marshland birds, coastal food chains, ice caps melting and loss of land. Pollution was third 
(7.1% votes, mentioned by thirteen groups), perceived to lead to ruining nature, killing 
animals and plants; spoiling water, ice caps melting, litter, air quality, state of the river, 
increase in litter, cleanliness of water. Education was the fourth important concern (5.8%, 
mentioned by twelve groups). Other SES variables that received more than two percent 
of total votes include education, government policy, housing development, population 
size and awareness of the environment. 
The extent to which participants demonstrated local knowledge regarding different 





 Figure E3. Overview of how workshop participants perceived the relative impact of SES variables 
on coastal ecosystem services and biodiversity at second tier level. The number of times each second-
tier variable was connected is on the horizontal axis. The SES variables are indicated on the right. 
The size of the circle is relative to the number of third tier variables within each second-tier. The 
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E2.4 Direct effects between SES variables 
Participants identified a multitude of ways in which social, economic and political settings 
directly link to the Inner Forth (Figure E4). The economic situation, mentioned by three 
groups, was mentioned to lead to more people spending their holidays locally. Four 
groups mentioned energy needs leading to fracking and mining in the area, and 
consideration of renewable alternatives. However, the cost-effectiveness of renewable 
energy production was seen to limit the uptake of renewables in the area. One group 
noted how social media had led to an increase in availability of information, which in turn, 
together with the freedom of media, was seen to shape public attitudes and perceptions 
and awareness of climate change. One group mentioned how internet has introduced 
more competition to local businesses and shops in the area. 
Several types of feedbacks were identified from other ecosystems towards the Inner Forth 
social-ecological system. Eighteen groups mentioned climate change, which was linked to 
sea level rise, loss of land, moods and wellbeing, flooding, nesting area for marshland 
birds and ecological food chains in the tidal areas.  
Participants only noted few ways in which governance directly links to stakeholders and 
their actions. Altogether five groups mentioned austerity measures, which were seen to 
lead deprivation and increased need to justify developments. Green energy policies were 
also seen to contribute towards public debt, and land ownership structure in Alloa was 
seen to enable development of Alloa Town Centre. Centralized government arrangement 





Figure E4. Direct linkages between SES components. 
E2.5 Feedback loops between SES variables 
The most diverse feedback that participants identified was from stakeholder actions 
towards the river system, many of which were related to different development actions, 
but also polluting, deforesting, overproducing and fracking, managing land and land-use 
decisions (Figure E5). Polluting, which was mentioned by thirteen groups, affects amount 
of litter, air quality, ’state of the river’, and cleanliness of water. Deforesting was 
mentioned by nine groups, noted to increase flooding. Overproducing was also 
mentioned to lead to more food waste in the area. Fracking was mentioned to lead to 
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increased pressure from toxins, infrastructure, transport, and affect the landscape and 
views. Development activities in general, mentioned by seven groups, was mentioned to 
lead to river diversions and reductions in flood plain areas. Developing renewables, 
mentioned by eight groups, was mentioned to lead to more windfarms in the area. 
Housing development activities, mentioned by sixteen groups, was noted to add pressure 
from sewage and waste water, and reduce capacity to absorb rain water by increasing 
concrete coverage. Industrial development activities, mentioned by eight groups, were 
noted to impact visual appearance of the area. Urbanising activities, mentioned by four 
groups, were noted to lead to more flooding, concrete surface area, and reductions in 
arable land. One group noted that managing land improves drainage capacity and reduces 
flooding, whereas land-use decisions affect the extent of farmland area.  
Figure E5. Feedbacks between SES components. 
  
Actions
Educating Looking after local areas Recycling
Fracking Land-use decisions Industry
Polluting Exploiting natural resources Rewilding
Housing Managing land Advertising
Renewables Council communications Deforesting
Urbanising Investing in fossils Developing
Traveling abroad Restoring ecosystems Overproducing







Space for nature Coastal and soil erosion
Green space Ecosystem structure and function
Food chains Natural forest fires
Whale beaching Nesting area for marshland birds
Animals, birds and plants
River system
Sea-level rise Landscape and views Windfarms
Litter Cleanliness of river Arable land
Air quality Rainwater absorption Concrete area
Sewage State of the river Flood plains
Flooding Man-made forest fires Transport
Food waste River diversions Toxins
Infrastructure Drainage capacity 
Stakeholders
Population size Awareness of environment
Love of money Awareness of development plans
Employment Council budget cuts
Public health Public perceptions, attitudes and behavior





E2.6 Internal feedbacks between SES variables 
There were many internal feedback loops mentioned for stakeholders (Figure E6). Two 
groups mentioned the scattered nature of the community, which made it difficult for the 
community to self-organise. This in turn had led to general unawareness of development 
plans, and lack of concern and care. One group mentioned ‘love of money’ leading to 
concerning behaviour of corporate and elite. Also, public attitudes were mentioned to 
affect public behaviour, and knowledge and skills to affect the number of opportunities 
for people. Increases in commuters and immigrants in the area was seen to contribute to 
the growing population size. The number of retired residents with a lot of local influence 
were also mentioned to contribute to a broader resistance to incomers in the area. Budget 
cuts in the local authority were noted to reduce the number of rangers in the area, whereas 
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Motivations during choice tasks 
‘Donation’ or ‘money’ was the most commonly mentioned determinant for participants’ 
choices (65% of those who were asked; see Table 4). Some people also mentioned that 
they thought that donation in their option of choice was too high, but they chose it 
regardless. In such cases, the interviewer asked the participant to only choose realistic 
options, however, some participants did not want to choose options without any physical 
changes even though they expressed that the donations were not feasible for their 
household. Some participants also proposed to donate time instead of money. 
Altogether 47% of participants expressed their motivations to arise from an overall 
impression of the options, e.g. ‘more happening’, more being done’, ‘more going on’, 
‘more realistic’, ‘best mix’, ‘good balance’, ‘good mix of options’. Many also expressed 
their judgement to arise from an overall consideration of the physical changes against the 
donation, e.g. ‘better value for money’ or ‘good value’.  
Fifteen percent of participants expressed confusion or hesitance in making choices. These 
participants were either not sure, were unable to reach a conclusion, discussed issues that 
were not pertaining to the topic of the choice task, or did not grasp the concept of making 
trade-offs. Six percent demonstrated elaborate consideration of different attributes when 
making their choice, such that it was not possible to identify any specific attributes that 
motivated their choice. Five percent of participants expressed resistance and were 




were ‘good’ or ‘great’, or they needed further information to fully consider the 
consequences of different options.  
Groups   Proportion 
Attributes Donation  0.65 
 Overall impression  0.47 
 Access and paths Increase 0.32 
  Decrease 0.09 
 Breeding birds Increase 0.30 
  Decrease 0.03 
 Space for nature  0.28 
 Habitat quality and conservation work 0.20 
 Flooding and climate change 0.19 
 Habitat restoration  0.06 
 Location of sites  0.04 
Not indicated Confusion or hesitance  0.15 
 Elaborate consideration  0.06 
 Resistance and unsatisfaction with task 0.05 
Asked Not asked for any of the tasks 0.19 
 Not asked for some of the tasks 0.55  
 
Table F1. Motivations during choice tasks. 
 
 
